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Description 

BRIEF SUMMARY OF THE INVENTION 

[0001 ] This Invention relates to organic compounds and* more particularly, is concemed with 4.5,6-substttuted-N-(sub* 
stituted-phenyl)-2-pyrimldinamines having anti-asthmatic activity which may be represented by the following structural 

fomnula: 




wherein is hydrogen, a\ky\(CyC^), -COCOgCgHsOrN.N-dimethylaminoethyl; Rg is mono- or poly-substituted phenyl 
wherein the substituents are all<yl(C^-C6), aikoxy(Ci-C3), chloro, bromo, trifluoromethyl, hydroxy, phenyl, amino, 
monoalkyl-(Ci-C3)amlno, dialkyl(Ci-C3)amino, allcyl(Ci-C3)keto, propenyloxy, carboxyl, oxyacetic acid, oxyacetic acid 
ethyl ester, sulfamilamido. N,N-dialkyl(C^-C3)sulfamllamlno. N-methylpiperazinyl, piperidinyl, 1 H-imldazol-1 -yl, 1 H-trl- 
azol-1-yl, 1H-ben2imidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethylben2yl or moieties of the fomnula: 



0 0 



R NHCKO N-OH 
/ 1 U 
^ , -CH-CH-,C-CH, 



N-CCH 



p2 g r-\ /r\\ 

0 

-(CH,)^-?.-, -X-(CH,)D-R- and -X-CH^-ij-N > -R. 



Wherein R is alkyl(Ci-C3), X is oxygen (-0-) or sulfur (-S-), m is 1-3, n Is 2 or 3, Rg is hydrogen, alkyi{C-,-C3), alkoxy 
(^1^3), chloro, bromo, iodo or trifluoromethyl, R7 is 1H-imidazol-1-yl or morpholino and Rg is aIkyi(Ci-C3), phenyl or 
monosubstituted phenyl wherein the substituents are aikyi (C1-C3), halogen or trifluoromethyl; R3 is 2-pyridinyl, 3-py- 
ridinyl, 4-pyridlnyl, 2-methyl-3-pyridinyl, 6-methyl-3-pyrldinyl, 2-furanyl, 5-methyl-2-furanyl, 2,5-dimethyl-3-furanyl, 
2-thlenyl, 3-thienyl, 5-methyl-2-thienyI, 2-pheno-thiazinyl, 2-pyra2lnyl, 2-benzofuranyl, 2-(pyridlne-N-oxide), 3-(pyrld- 
ine-N-oxide), 4-(pyridine-N-oxlde), 1 H-indol-2-yl, 1 H-indol-3-yl. 1 -methyt-1 H-pyn'ol-2-yl 4-quinolinyl, 4-pyri-dinyl methyl 
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iodide, dimethylaminophenyl or N-acetyi-N-methylamlnophenyl; R4 is hydrogen or alkyl(Ci-C3), and R5 is hydrogen or 
alkyl(Ci-C3); and the pharmacologically acceptable acid-addition salts thereof; with the proviso that when is hydro- 
gen, Rg Is 4-methylphenyl, R4 is hydrogen and R5 is methyl then R3 is other than 2-furanyl. 

[0002] The present invention also includes novel compositions of matter containing the above-defined compounds 
which are useful for treating asthma, allergic diseases, inflammation and diabetes in mammals. The invention also 
comprises processes of preparing the compounds within the scope of the above fonmula. Further, the present invention 
relates to a specific use of compounds according to claim 1 9. 

[0003] Non-prepublished EP-A-21 0 044 discloses 2-Amino-4-subst.-5-(hydroxy or alkoxy)pyrimldines useful for the 
treatment of pulmorary. inflammatory, allergic and cardiovascular diseases. 

DETAILED DESCRIPTION OF THE INVENTION 



[0004] The novel compounds of the present invention are obtainable as crystalline materials having characteristic 
melting points and absorption spectra. They are in general sparingly soluble in organic solvents such as lower alkanols. 
IS chlorofonn, tetrahydrofuran, N.N-dimethylformamide, dichloromethane, acetone and the like, but are generally insol- 
uble in water. 

[0005] The novel 4,5,6-substituted-2-pyrimidinamines of the present invention in general may be prepared as set 
forth in the following reaction schemes. 



20 



Scheme I 



25 



30 



0 R4 

n II I 
R3-C-CH2 



R5 

(Lower | (Lower 
Allcyl)2=HC=s Alkaxy)2 

A 
2 



R5 



35 



40 



45 




Bose 



NH Ri 

W I , 



H2N 



wherein R^, R2, R3, R4 and R5 are as hereinabove defined. 

[0006] In accordance with Scheme I, a heteroaryl (R3) alkanoyi (R^) compound 1 , e.g 2-acetylpyridine, 2-acetylfuran, 
3-acetylthiophene, 2-acetyl-6-methylpyridine, 2-propionyl pyridine or3-propionyl pyridine and the like, is reacted with 

so a di(lower alkyl)-fonnamide or acetamide dt(tower alkyi) acetal 2, e.g; N.N-dimethylformamide dimethylacetal or N,N- 
dimethylacetamide dimethylacetal at an elevated temperature in the range of about 50''C. to about 150^0. for from 
about 4 to 24 hours to produce the 3-di(lower alkyl)amlnoacrylophenone 3. The acrylophenone 3 Is then reacted with 
an appropriately substituted phenylguanidine (Ri)(R2), 4 as the base eras the carbonate, sulfate, nitrate, hydrochloride 
or di hydrochloride salt in an inert solvent such am absolute ethanol, n-propanol, isopropyl alcohol or 2-methoxyethanol 

55 and the like, by heating at the reflux temperature for from 6-48 hours. The product 5 is separated by the partial evap- 
oration of the solvent, then cooling and collected and recrystallized in a conventional manner from solvents such as 
n-propyl alcohol, isopropyl alcohol, absolute ethyl alcohol or 2-methoxyethanol and the like and combinations of sol- 
vents such as chloroform/hexane, dichoromethane/hexane or isopropyl atcohol/ethylene glycol monomethyl ether and 
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Scheme II 



IS 



10 




*i — R2 



Ethanol, 
Isepropxl Alcohol 
Or Oiehleremathane 



Mineral 
Aeid 



H2SO4 

Ha 

HN03 

H3PO4 



20 




wherein R^, Rg, R3, R4 and R5 are as hereinabove defind. 

[0007] In accordance with Scheme II, when the 4,5,6-substituted- 2-pyrlnriidinamine product 5 is dissolved by heating 
25 in a solvent such as absolute ethanol, Isopropyl alcohol or dtchloromethane, then stinred at room temperature and 
reacted with a mineral acid such as sulfuric acid, hydrochloric acid, nitric acid or phosphoric acid and the like, dissolved 
in absolute ethanol or isopropyl alcohol and the like, the 4,5,6-substituted-2-pyrimidinamine acid addition salt 6 is 
precipitated on standing for 30 minutes and chilling for several hours. 

[0008] Altematively, acid addition salts may be formed with organic acidds such as citric acid or maleic acid and the 
30 like by dissolving the desired 4,5,6-substituted-2-pyrimldlnamine In hot, absolute ethanol or 2-methoxyethanol in the 
presence of the organic acid. Cooling provides the desired compounds as solids. 

[0009] The novel compounds of the present invention are highly active as antiasthmatic and antiallergic agents as 
will be demonstrated hereinbetow. 

[0010] The bronchospasm of allergic asthma is a consequence of the release of mediators, such as histamine and 
35 slow-reacting substances from masts cells. The role of mediator release in the induction of an asthmatic attack has 
been fully reviewed and documented; see Kaliner, M. and Austen, K. R, Bronchial Asthma Mechanisms and Therep- 
autics, E. B. Weiss, Editor, Little, Brown and Company, Boston, 163, (1976); Lichtenstein, L. M., Asthma- Physiology, 
Immunopharmacology and Treatment, Second International Symposium, L. M. Lichtenstein and K. F. Austen, Editors, 
Academic Press, New York, 51, (1979); and Bell, S. C, et a}., Annual Reports in Medicinal Chemistry, 14, 51, H. J. 
40 Hess, Editor, Academic Press, New York, (1979). 

[0011] The novel compounds of this invention have been tested by the procedure of Lichtenstein, L. M. and Osler» 
A. G., J. Exp. Med., 120, 507-530(1964), whteh evaluates the ability of compounds to inhibit mediator (histamine) 
release from immunologically stimulated human basophils. 

45 Reagents 

1 0X Concentrated Tris Buffer 

[0012] Dissolve 140,3 g of sodium chloride, 7,45 g of Trizma-Tris Pre-Set, Reagent Grade, pH 7.6, at 25'*C (Sigma 
so Chemical Co.) in sufficient water to give a final volume of 2 liters. 

Human Albumin 

[0013] (Sigma Chemical Co.) (30 mg/ml) 

55 

Calcium and Magnesium Stocks 

[0014] Made to 0.075 M 0.5 M respectively, with calcium chloride dihydrate and magnesium chloride hexahydrate. 
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Tris-A Buffer 

[001 5] A 1 0 ml portion of 1 0X Tris Buffer and 1 .0 ml of human albumin are diluted to 1 00 ml with water. 

5 Tris ACM Buffer 

[001 6] A 1 0 ml portion of 1 0X Tris Buffer, 1 .0 ml of human albumin, 0.8 ml of calcium stock and 0.2 ml of magnesium 
stock are diluted to 100 ml with water. 

10 Rabbit Antihuman IgE 

[001 7] Behring Diagnostics (Generally used at 1 0 ^g protein/ml final concentration). 

House Dust Mite Extract (Dermatophagoides Farinae) 

15 

[0018] Strength 1 :100 (w:v) allergenic extract, Hollister-Stier Labs. Generally this is diluted 1:1 000 to 1 :1 0,000 (con- 
sidering the vial as stock). 

Other Allergens 

20 

[001 9] Interdermal solutions or intramuscular preparations for hyposensitization, HoHister-Steir Labs. The fmal con- 
centration used is on the order of 1 PNU/ml. 

Separation of Leukocytes from Human Blood and Challenge 

25 

[0020] Eighty milliliters of blood is withdrawn from subjects with known histamine release to anti-lgE, ragweed antigen 
or other specific allergen, using four 20 ml heparinized tubes. Th is 80 ml of blood is mixed with 20 ml of saline containing 
0.6 g of dextrose and 1 .2 g of dextran. The blood is allowed to sediment at room temperature in two 50 ml polycarbonate 
centrifuge tubes until a sharp interface develops between the red cells and plasma (60-90 minutes). The plasma (top) 

30 layer from each tube is withdrawn by pipet and transferred to respective 50 ml polycarbonate tubes. The plasma is 
centrif uged for 8 minutes at 1 1 0X G at 4*'C. The supernatant is carefully poured off as completely as possible and the 
cell button is resuspended in 2-3 ml of Tris-A buffer using a siliconized Pasteur pipet. The resuspenslon is accomplished 
by drawing the liquid gently in an out of the pipet, with the tip below the liquid until an even suspension of cells Is 
obtained. Sufficient Tris-A buffer is then added to bring the volume in the tube to about 45 ml and the tube is centrif uged 

35 at 11 OX G for 8 minutes at 4''C. The supernatant is poured off and the cell button is resuspended and centrifuged as 
described above. The supernatant Is poured off and the cell button is suspended in 2-3 ml of Tris-ACM buffer to make 
the final volume sufficient to allow addition to the reaction tubes. 

[0021 ] Reaction tubes containing anti-lgE or antigens, either alone or with test compound in a total volume of 0.2 ml 
are prepared and placed in a 37*C bath. The cells are wanned to 37''C and frequently swirled to ensure an even 

40 suspension, while 1 .0 ml aliquots are added to each reaction tube. The tubes are then incubated for 60 minutes at 
37''C, vortexing the tubes gently every 15 minutes to keep the cells evenly suspended. When the reaction is complete, 
the tubes are centrifuged at 4''C for 1 0 minutes at 1500 rpm to sediment the cells. One ml aliquots of supernatant are 
transferred to 12 mm by 75 mm polyethylene tubes and 0.2 ml of 8% perchloric acid is added to each tube. Blanks 
and totals are Included In each test. The blanks have cells and all reagents except antigen or anti-lgE. The totals 

45 contain 0.24 ml of 8% perchloric acid, one ml of cells and 0.2 ml of buffer. All samples are then centrifuged to remove 
the precipitate protein. 

Assay of Released Histamine by the Automated Fluorometric Method 

so [0022] This automated method has been described by Siraganian, R. P., in Anal. Blochem., 57, 383 (1974) and J. 
Immunol. Methods, 7, 283(1975) and is based on the manual method of Shore, P. A., et al., J. Pharmacol. Exp. Ther., 
217 , 182 (1959). 

[0023] The automated system consists of the following Technlcon Autoanalyzer 11 components Sampler IV, Dual- 
Speed Proportioning Pump Ml, Fluoronephelometer with a narrow pass primary filter 7-60 and a secondary filter 3-74, 
55 Recorder, and Digital Printer. The manifold used is the one described by Siraganian vide supra , with the following 
modifications: the dialyzer is omitted; all pumping tubes pass through a single proportioning pump with large capacity 
and twice the volume of sample is taken for anaylsls. 

[0024] The automated chemistry consists of the following steps: Extraction from alkaline saline into butanol, back 
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extraction into dilute hydrochloric acid by addition of heptane, reaction of histamine with o-phthaldialdehyde (OPT) at 
high pH and conversion of the OPT adduct to a stable fiuorophore with phosphoric acid. The reaction product is then 
passed through the ftuorometer. The full scale response is adjusted to 50 ng histamine base with a threshold sensitivity 
of approximately 0.5 ng. 

Calculation of the Results of Histamine Release Tests 

[0025] The instrument blanl< (wash) is substracted from the ng histamine of each sample. Then the ng histamine of 
each sample is divided by the mean of the three totals (ceils lysed with perchloric acid) to obtain percent release. 
[0026] Control samples contain antigen but no test compound. Blank (or spontaneous release) samples contain 
neither antigen nor test compound. The mean of the blanks (three replicates) is subtracted from the percent release 
for controls and test compounds. 

[0027] The means for control and test compound groups are computed and the result for a test compound is computed 
as percent of control by the formula: 

100X Histamine Release with Test Compound 
% Histamine Release in Controls 

[0028] Values obtained at different concentrations of test compound are used to calculate an IC50 (the concentration 
in which causes a 50% Inhibition of histamine release) by linear regression. A compound is considered active if 

the IC50 is ^48 nM. 

[0029] The results of this test on typical compounds of this invention appear in Table L 



TABLE I 



Inhibition of Histamine Release from Immunologically Stimulated Human Basophils 


Compound 


IC50 (liM) 


4-(2-Furanyl)-5-methyl-N-phenyl-2-pyrimidinamine 


17.7 


4-(4-Pyridinyl)-N-[(3-trifluoromethyl)phenyl]-2-pyrimidinamine 


32.0 


N-(4-Methoxyphenyl)-4-(3-pyridinyl)-2-pyrimidinamine 


1.4 


N-Phenyl-4-(3-pyrldinyl)-2-pyrimidinamine 


0.9 


N-(4-Acetylphenyl)-4-(3-pyrldinyl)-2-pyrimidlnamine 


0.8 


N-(4-Fluorophenyl)-4-(3-pyridinyl)-2-pyrlmidinamine 


<48 


N-(4-Methoxyphenyl)-4-(2-pyridinyl)-2-pyrimidinamine 


8.3 


N-(4-Methoxyphenyl)-4-(4-pyridlnyl)-2-pyrimidinamine 


1.0 


N-(4-Fluorophenyl)-4-(4-pyridinyl)-2-pyrimidinamine 


1.9 


N-(4-Bromophenyl)-4-(3-pyridinyl)-2-pyrimidinamine 


2.3 


4-(3-Pyridlnyl)-N-[3-(trifluoromethyl)phenyl]-2-pyrimidinamine, hydrochloride 


0.7 


4-(2-Pyridinyl)-N-[3-(trifluoromethyl)phenyl]-2-pyrimidinamine 


2.9 


N-(4-Methoxyphenyl)-4-(2-thienyl)-2-pyrimidinamine 


3.9 


N-(4-Ethylphenyl)-4-(1-methyl-1H-pyrrol-2-yl)-2-pyrimidinamine 


<48 


N-Phenyl-4-(2-thienyl)-2-pyrimidinamine 


31.7 


N-(3-Chloro-4-methy!phenyl)-4-(3-pyridinyl)-2-pyrimidinamine 


9.3 


N-(3-l\/lethylphenyl)-4-(2-pyridinyl)-2-pyrimidlnamine 


0.7 


N-(3-Methylphenyl)-4-(4-pyridinyl)-2-pyrimidinamine 


9.4 


N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine 


0.9 


N-(3-l\/lethylphenyl)-4-(3-pyridinyl)-2-pyrimidinamine 


1.5 


N-(4-EthylphenyI)-4-(4-pyridlnyl)-2-pyrimidlnamine 


7.7 


N-(4-Ethylphenyl)-5-methyl-4-{4-pyridinyl)-2-pyrlmidinamine 


<48 


N-(4-Ethylphenyl)-4-(3-pyridlnyl)-2-pyrimidlnamine 


<48 


N-(4-Ethylphenyl)-4-(2-pyridinyl)-2'pyrimidinamine 


2.1 


N-(3-Methylphenyl)-4-(2-thienyl)-2-pyrimidinamine 


0.3 


4-(2-Furanyl)-N-phenyl-2-pyrimidinamine 


48 


4-(2-Furanyl)-N-(3-methylphenyl)-2-pyrimidinamlne 


3.5 
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TABLE I (continued) 





Inhibition of l-listannine Release from ImmunoloQicalty Stimutated Human Basophils 




'^50 


5 


N-(4-Ethylphenyl)-4-(6-nnethyl-3-pyridinyl)-2-pyrimldinamine 


13.4 




N-(4-Ethy[phenyl)-6-methyl-4-(6-rnethyl-3-pyridinyl)-2-pyrimidinamine 


19.1 




N-[4-(4-Methyl-1-pipera2inyl)phenyl]*4-(2-thlenyI)-2-pyrimidinamine 


-Oil 




N-(4-Ethylphenyl)-4-pyrazinyl-2-pyrimidinam!ne 




10 


N-(3-Methylphenyl)-4-pyra2inyl-2-pyrimidinamine 


0.4 




N-(2-Methylphenyl)-4-(4-pyridinyl)-2-pyrimidinamine 


3.9 




N-(3-ttnyiphenyi)-4-(4-pyriainyi)-2-pynmidinamine 


10.6 




N-(2,5-Dlmethylphenyl)-4-(4-pyridinyl)-2-pyrimidinamine 


47.1 




N-(2,3-Dimethylphenyl)-4-(4-pyrldinyl)-2-pyrimidinamine 


20.2 


15 


N-(3-lwethylphenyl)-4-(3-tnienyl)-2-pynmidinamme 


3.8 




N-(2,5-Dimethylphenyl)-4-(2-pyridinyl)-2-pyrimidinamine 


<48 




N-(3,5-Dimethylphenyl)-4-(4-pyridinyl)-2-pyrimidinamine 


4.4 




N-1-Naphthalenyl-4-(4-pyndinyl)-2-pyrimidinamine 


31.3 


20 


N-(3,5-Dlmethylphenyl)-4-(2-pyrldinyl)-2-pyrimidinamjne 


1.0 


N-1-Naphthalenyl-4-(2-pyridinyl-2-pyrimidinamlne 


3.0 




N-(2,4-Dimethylphenyl)-4-(4-pyridinyl)-2-pyrimldinamine 


24.0 




4-(4-Pyridinyl)-N-(2,4,6-trimethylphenyl)-2-pyrimidinamlne 


10.5 




4-(2-Furanyl)-N-(4-methoxyphenyl)-2-pyrimidinamine 


<48 


25 


N'[4-(4-l\4ethyl-1-piperazinyl)phenyi]-4-(2-pyridlnyl)-2-pyrimidinamine 


<24 




4-(2-Furanyl)-N-[3-(trifluoromethyl)phenyl]-2-pyrimidinamine 


<48 




N-(4-Fluorophenyl)-4-(2-furanyl)-2-pyrimidinamine 


13.3 




N-Cyclopentyl'4-(2-pyridinyl)-2*pyrimidlnamine 


2.2 


30 


N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine, compound with 2-hydroxy-1 ,2,3-propanetricarboxylale (2: 

1) 


3.5 




N-Phenyl-4-(4-pyridlnyl)-2-pyrimidinamine, (Z)-2-butenedioate (1 :1) 


1,0 




N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine, sulfate 


3.0 




N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine, dinitrate 


1.2 


35 


N-(4-Ethylphenyl)-4-(4-pyridinyl)-2-pyrimidinamine, pyrldine-l -oxide 


17.7 




N-(3,4-Dimethylphenyl)-4-(2-pyridlnyl)-2-pyrimidinamine 


5.9 




N-(4-Methoxyphenyl)-4-(3-thienyl)-2-pyrimidinamine 


15.6 




N-(3-Ethy!phenyl)-4-{2-furanyl)-2-pyrimidinamine 


9.7 




4-(1H-lndol-3-yl)-N-pnenyl-2-pynmidinamine 


3.0 


40 


N-(2-Metnoxy-5-methylphenyl)-4-(4-pyndinyl)-2-pynmidinamine 


6.9 




iN-(3-ivietnyipnenyi)-4-(i-metnyl-l n-pyrrol-2-yl ) -2-pynmialnamine 


9.4 




N-(o-ttnyipnenyi)-4-(2-inienyi)-2-pyrimiainamine 


48.0 




N-(3-cthylpnenyl)-4-(3-tnienyl)-2-pyrimidinamine 


1.1 


to 


4-(i n-inaoi-2-yi)-i\-(3-metnyipnenyi)-2-pynmidi^ 


2.2 




4-[[4-(4-Pyridinyl)-2-pyrimidinyl]amino]-benzolc acid, methyl ester 


27.0 




^I-(3-Methylphenyl)-4■(4-Quinolinyl)-2-pyrimidi^amlne 






M-Phpn\/|.A_/-^.ni jinn]in\/n-9-nvrirniHinnrninp 
1^ niiciiyi \ ^ uii 1 VIII ly 1 1 ^ i^y i iii hum icii i iii IC7 


3.0 


50 


N-{4-Ethylphenyl)-4-(4-quinolinyl)-2-pyrimidinamine 


4.0 


4-(2-Pyridinyl)-N-[3-(trifluoromethyl)phenyl]-2-pyrimidinamine, sulfate 


3.0 




N-{3-Methylphenyl)-4-(2-thlenyl)-2-pyrim!dlnamine, sulfate 


3.0 




4-(2-Furanyl)-N-[3-{methylphenyl)]-2-pyrimidinamine, sulfate 


3.0 




N-Phenyl-4-(4-pyrldinyl)-2-pyrimldinamine, phosphate 


3.3 


55 


N-(3,5-Dimethylphenyl)-4-(2-furanyl)-2-pyrimidinamine 


0.7 




N-(3,5-Dimethylphenyl)-4-(2-thlenyl)-2-pyrimidinamine 


4.3 




N-(2,4-Difluorophenyl)-4-(4-pridinyl)-2-pyrimidinamine 


<48 



7 
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TABLE! (continued) 



Inhibition of IHistamine Release from Immunologically Stimulated IHuman Basophils 


Compound 


'C50 (^iM) 


N-(2,4-Difluorophenyl)-4-(3-pyridinyl)-2-pyrlmldinamine 


<48 


N-(3-Methylphenyl)-4-{5-methyl-2-thienyi)-2-pynmidin£mime 


1,4 


N-(2,6-Difluorophenyl)-4-(4*pyridinyl)-2-pyrimidinamlne 


2.9 


4-(4-Pyndinyl)-N-[3-(triTiuorometriyi)prienyij-2-pynmiainamine, surfate 


<48 


N-(4-Methoxyphenyl)-4-(3-pyridinyl)-2-pyrimldjnamine, sulfate 


<48 


N-Phenyl-4-(3-pyridinyl)-2-pyrimldinamine, sulfate 


3.0 


4-(3-Pyridinyl)-N-[3-(trifluoromethyl)phenyl]-2-pyrimidinamine, sulfate 


2.6 


N-Phenyl-4-(4-pyndinyl)-2-pyrimidinamlne, dlhydrochlorlde 


3.0 


N-[4-(1 , 1 -Dimethylethyl)phenyl]-4-(3-piridinyl)-2-pyrimidinamine 


0.7 


N-(2,6-Difluorophenyl)-4-{3-pyridinyl)-2-pyrimidinamine 


22.0 


N-(4-Ethylphenyl)-4-(5-methyl-2-thieny!)-2-pyrimidinamine 


36.3 


N-[(3,4-Dimethylphenyl)methyl]-4-(2-pyridinyl-2-pyrimidinamlne 


39.8 


N-{3,5-Dlmethylphenyl)-4-(3-pyridinyl)-2-pyrimidinamine, sulfate 


3.0 


N-(3,5-Dlmethylphenyl)-4-(3-pyridinyl)-2-pyrimidinamine, phosphate 


3.0. 


N-(3-Methylphenyl)-4-(1H-pyrroi-2-yl)-2-pyrimldlnamlne 


11.1 


4-(5-Methyl-2-furanyl)'N-(3-methylpbenyl)-2-pyrimldinamlne 


2.0 


4-MethyI-6-(5-methyl-2-thienyl)-N-phenyl-2-pyrlmidinamlne 


24.8 


N-[4-(Dimethylamino)phenyl]-4-{4-pyridinyl)-2-pyrimidinamine 


3.8 


N-(3-Methoxyphenyl)-4-(4-pyridinyl)-2-pyrlmldinamine 


0.4 


N-(3-Methoxyphenyl)-4-(2-pyrldinyl)-2-pyrlmldjnamine 


0.2 


N-[4-(Dimethylamino)phenyl]-4-{2-pyrldinyl)-2-pyrlmldinamine 


2.7 


N-(3-Methoxyphenyl)-4-(3-pyridinyl)-2-pyrimidinamlne 


0.3 


N-(3,5-Dimethylphenyl)-4-(3-pyridinyl)-2-pynmidinamine 


0.8 


4-[[4-(3-Pyridinyl)-2-pyrimidinyl]amlnol-benzoic acid, ethyl ester 


12.4 


N,N-Dimethyl-N'-[4-(3-pyridinyl)-2-pyrintidln-yl]-1,4-benzenediamine 


3.7 


4-(2,5-Dimethyl-3-furanyl)-N-phenyl-2-pyrlmidinamine 


2.0 


N,N-Dimethyl-N'-[4-(4-pyridinyl)-2-pyrlmldinyl)benzenedlamine, tri hydro chloride 


0.4 


4-(2,5-Dlmethyl-3-furanyl)-N-(3-methylphenyl)-2-pyrimldinamine 


28.5 


4-(2,5-Dimethyl-3-furanyl)-N-(3,5-dlmethylphenyI-2-pyrimldinamine 


4.1 


N,N-Dimethyl-N'-[4-(2-pyridinyl)-2-pyrimtdin-yl]-1,4-benzenediamine, dihydrochloride 


4.4 


4-(2,5-Dimethyl-3-furanyl)-N-(4-ethylphenyl)-2-pyrimidinamihe 


19.2 


N,N-Dlmethyl-N'-[4-(3-pyrldinyl)-2-pyrimidinyl]-1,3-benzenediamine 


1.7 


3-[[4-(2-Pyridinyl)-2-pyrlmidinyl]amino]ben2oic acid, ethyl ester 


3.0 


N,N-Dlmethyl-N'-[4-(2-pyridinyl)-2-pyrimidin-yl]-1,3-benzenediamlne 


0.5 


4-[[4-(3-Pyrldinyl)-2-pyrimidinyl]amino]phenol 


5.1 


3-[[4-(3-Pyridinyl)-2-pyrlmidinyl]amino]benzoic acid, ethyl ester 


20.3 


N-(4-Methoxyphenyl)-4-(3-pyridinyl)-2-pyrimidinamine, phosphate 


3.2 


N-(3,5-Dimethylphenyl)-4-(2-pyridinyl)-2-pyrimidinamine, sulfate 


0.6 


N-[4-(2-Propenyloxy)phenyl]-4-(3-pyridinyl)-2-pyrimidinamine 


0.8 


N-rd-^P-/nimpth\/lniTiinn^Pthnyv1nh^nvl1-^-^'^-nwriHinvh>9-nvrimiHin9minei 
l" \^ 1 iciuy lai Mil lu^cii lUAy jfji icjiiy ij t pyitvJiiiyi/ £ pyi iiiiiuiiiciiiiiiic 


0 ^ 
\} 


N-Phenyl-4-(3-pyridinyl)-2-pyrlmidinamine, phosphate 


2.7 


N'-[4-(2-Furanyl)-2-pyrimidinyl]-N,N-dimethyl-1,4-ben2enediamine 


1.9 


N,N-Dimethyl-N'-[4-(2-thlenyl)-2-pyrlmldlnyl]-1,4-benzendjamine 


0.6 


N44-(2,5-Dimethyl-3-furanyl)-2-pyrimidinyl]-N,N-dimethyl-1,4-ben2enediamine 


4.9 


N,N-Dimethyl-N'-[4-(3-methyl-2-thienyl)-2-pyrimidinyl]-1,4-benzenediamine 


1.8 


N-(3,5-Dimethylphenyl)-4-(2-pyr{dinyl)-2-pyrimldinamine, phosphate 


0.3 


N,N-Dimethyl-N'-[4-(3-pyrldinyl)-2-pyrimidinyl)-1,4-benzenediamine, trihydrochloride 


1.5 


N,N-Dimethyl-N44-(4-pyridinyl)-2-pyrimidinyl]-1,3-benzenediamine 


3.5 
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TABLE I (continued) 



Inhibition of IHistamine Release fronn Immunologically Stimulated Human Basophils 


L«ompounQ 


IP ^iiM^ 


N,N-Dimethyl-N*-[4-methyl«6-(4-pyrldinyl)-2-pyrimidinyl]-1 ,4-benzenediamlne 


rs ~j -J 


N-[4-[3-Dimethylamino)propoxy]phenyl]-4-(3-pyridinyl)-2-pyiimidlnamine 


U.O 


N-[4-[2-Diethylamino)ethaxy]phenyl]-4-(3-pyridinyl)-2-pyrimidinamine 




N-[4-[2-Dimethylamlno)ethoxy]phenyl]-4-(3-pyridinyl)-2'pyrimidlnamlne, hydrochloride 


U.O 


4-[[4-(3-Pyridinyl)-2-pyrlmldinyl]amlnolbenzoic acid 


/ .O 


N,N-Dlmethyl-N'-[4-(2-pyrldinyl)-2-pyrimidinyl]-1,3-benzenediamine, dihydrochloride 


0.5 


N,N-Dimethyl-N'-[4-(2-pyridlnyl)-2-pyri2iildln-yl]-1 ,3-benzenediamine, trihydrochlorlde 


1 .0 


N-(3,5-Dimethytphenyl)-4-(2-furanyl)-5-methyl-2-pyrimidinamine 


<24 


N,N-Dimethyl-N'-[4-(4-pyridinyl)-2-pyrimidin-yl]-1,3-benzenediamine, dihydrochloride 


0.5 


N44-(2-Furanyl)-5-methyl-2-pyrimidinyl]-N,N-dimethyl-1,4-benzenediamine 


6.1 


4-(2-Furanyl)-5-methyl-N-phenyl-2-pyrimidinamine, sulfate 


5.0 


N44-{2-Benzofuranyl)-2-pyrimidinyl]-N,N-dimethyl-1,4-ben2enedlamine 


5.6 


4-Methyl-N-phenyl-6-(2-pyridinyl)-2-pyrimidinamine 


26.8 


4-[[4-(4-(Pyridjnyl)-2-pyrimidinyl]amino]-phenol 


3.3 


N-[4-[2-(Dimethylamlno)ethoxy]phenyl]-4-(4-pyridinyl)-2-pyrimidinamine 


1.5 


N-[4-[2-{Dlmethylamino)ethoxy]phenyl]N',N'-dimethyl-N-[4-(4-pyridlnyl)-2-pyrimidinyl]- 


9.1 


1 ,2-ethanedlamine 




N-[4-[3-Dimethylamino)propoxy]phenyl]-4-(4-pyridinyl)-2-pyrimidinamine 


1.3 


N-[4-[2-(Diethylamino)ethoxy]phenyl]-4-(4-pyridinyl)-2-pyrimidinamine 


0.2 


4-[2-[(4-Methoxyphenyl)amino]-4-pyrimidinyl]-1-methylpyridinium, iodide 


33.3 


N,N-Dlmethyl-N'-[4-(4-pyridlnyl)-2-pyrimidinyl)]-1,3-benzenediamine, sulfate 


1.0 


N,N-Dimethyl-N -[4-(2-thienyl)-2-pynmidinyl]-1 ,3-ben2enediamine 


2.4 


N,N-Dimethyl-N'-[4-(5-methyl-2-furanyl)-2-pyrimidinyl]-1 ,3-benzenediamine 


1.6 


N*-[4-(2,5-Dimethyl-3-furanyl)-2-pyrimidinyl]-N,N-dimethyl-1,3-ben2enediamlne 


<24 


N-(2-(Diethylamino)ethyl]-4-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]ben2amlde 


0.8 


4.[[4-(4-Pyridinyl)-2-pyrimidinyl]amino]-phenoxy]acetic acid, ethyl ester 


5.8 


N,N-Diethyi-N'-[4-(4-pyridlnyl)-2-pyrimidinyl]-1,4-ben2enediamine 


1.1 


N,N-Dimethyl-N'-[4-nethyl-6-(2-pyridinyl)-2-pyrlmidinyl]-1 ,4-benzenediamlne 


31 .8 


N-[4-(1H-lmidazol-1-yl)phenyl]-4-(4-pyridinyl)-2-pyrimjdinamine 


12.3 


N-[4-(4-Pyridlnyl)-2-pyrimidjnyl]-1,4-benzenediamine, hydrochloride 


3.0 


N,N-Diethyl-N'-[4-(3-pyridinyl)-2-pyrimidinyl]-1 ,4-benzenediamlne 


1 .7 


N-[4-(1]H-lmida2ol-1 -yl )phenyl]-4-(3-pyndinyl)-2-pynmidinamine 


1 .3 


1-[4-[[4-{3-Pyrldinyl)-2-pyrimidinyl]amino]-phenyl]ethanone, oxime 


n .4 


1 -[4-[[4-(3-Pyridinyl)-2-pyrimidinyl]amino ]-phenyl]ethanone, O-methyloxime 


a -i 
O. 1 


N,N-Diethyl-N'-[4-(2-pyridinyl )-2-pyrimidinyl]-1 ,4-benzenediamine 


10. 1 


N-[4-(1H-lmidazol-1*yl)pnenylj-4-(2-pyndinyl)-2-pyrinidinamine 


4 O 

1 .8 


4-(2-Furanyl)-N-[4-(1H-imidazol-1-yl)phenyl]-2-pyrimidlnamine 


2.2 


N-Methyl-4-[[4-(3-pyridlnyl)-2-pyrimidlnyl]-amlno]-benzamide 


A et. 


N,N-Dimethyl-N -[4-(5-methyl-2-thienyl)-2-pynmidinylj-1,3-ben2enediamine 


O./ 


iN,iN La/iiiiwiiiyi IN [^^^o u iici lyiy^ [jy 1 If 1 liuii lyij i ,*t ucm^ciicuioiiIIIIc 


2.1 


N-[1-[4-[[4-(3-Pyridinyl)-2-pyrimidlnyl]-amino]phenyl]ethyI]fonnamide 


0.4 


N-[4-[1-Aminoethyl)phenyl]-4-(3-pyridinyl)-2-pyrimidinamine, trihydrochloride 


0.8 


4-[[4-(3-pyridinyl)-2-pyrim}dinyI]amino]benzenesulfonamide 


0.2 


N-(3-Chiorophenyl)-4-(4-pyridinyl)-2-pyrimidinamine 


3.1 


N-(3-Chlorophenyl)-4-(3-pyridinyl)-2-pyrimidinamine 


1.5 


N-(3-Methoxyphenyl)-4-(3-thienyl)-2-pyrimidinamine 


1.7 


N-Methyl-N-[4-[[4-(3-pyridinyl)-2-pyrimldinyl]amino]phenyl]acetamide 


1.1 


N-Methyt-N-[4-[[4-(4-pyridinyl)-2-pyrimidinyl]amino]phenyl]acetamide 


0.1 
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TABLE I (continued) 



Inhibition of Histamine Release from Immunologtcalty Stimulated Human Basophils 


oompounu 


•^50 OAivi; 


N-Methyl-N-[4^[4-(2-pyndinyl)-2-pyrimiainyl)amino]phenylJacetamiae 


0.6 


[4-(2-Furanyl)-N-(3-methoxyphenyl)-2-pyrimidinamlne 


0.3 


4-(2-Benzofuranyl)-N-(3-methoxyphenyl)-2-pyrlmidinamine 


1.2 


Oxo[phenyI[4-(4-pyridlnyl)-2-pyrimldinyl]-amino]acetic acid, ethyl ester 


2. 1 


N-[4-[I4-(4-Pyridinyl)-2-pyrimldinyl]amino]-phenyl]acetamlde 


5.0 


N,N-Dirnethyl-N'-[4-{2-furanyl)-5-methyl-2-pyrimidinyl]-1,3-ben2enediamine 


40 


N-(4-[[4-(3-Pyrldlnyl)-2-pyrimldjnyl]amlno]-phenyl]acetamide 


3.6 


4-[[4-(2-Pyridinyl)-2-pyrlmjdlnyl]amino]-benzenesuffonamide 


4.5 


N-[4-[[4-(2-Pyridinyl)-2-pyrimidinyl]amino]-phenyl]acetamide 


1.5 


N-(3-Methoxyphenyl)-4-(2-thienyl)-2-pyrimidinamine 


0.9 


N-[4-(4-Methyl-1-piperazinyl)phenyl]-4-(3-pyridinyl)-2-pyrimjdinamine 


1,5 


N-(3-Methoxyphenyl)-4-(5-methyl-2-thienyl)-2-pyrimidinamine 


2.3 


N-(3-Chlorophenyl)-4-(2-pyridinyl)-2-pyrimidinamine 


1.3 


4-(2-Furanyl)-N-(1-[4-methyM-pipera2inyl)-phenyl]-2-pyrimidinamine 


1.8 


N-[4-(4-Methyl-1-plperazlnyl)phenyll-4-(4-pyrldinyl)-2-pyrimldinamine 


0.6 


N-(3-Methoxyphenyl)-4-(2,6-dimethyl-3-furanyl)-2-pyrimldinamlne 


5.8 


N-[4-(2-Pyridinyl)-2-pyrimidinyl]-1 ,4-benzenediamine, dihydrochloride 


1 .0 


N-(3-Fluorophenyl)-4-(4-pyridlnyl)-2-pyrimidinamine 


0.7 


N-(3-FluorophenyI)-4-(3-pyridinyl)-2-pyrlmidlnamine 


3.3 


N-(3-Fluorophenyl)-4-{2-pyridlnyl)-2-pyrimidlnamine 


0.9 


1-[3-[[4-(3-Pyrldlnyl)-2-pyrlmidlnyl]amino]-phenyl]ethanone 


4.1 


N-Methyl-N'-[4-(3-pyridinyl)-2-pyrimidinyl]-1 ,4 -benzenediamine 


2.1 


N-[4-{1-Methylethyl)phenylH-(3-pyrldinyl)-2-pyrimidinamlne 


1.1 


N-Methyl-N'-[4-(2-pyrldinyl)-2-pyrimldinyl)-1 ,4-benzenediamine 


1.4 


N-(3-Ethyiphenyt)-4-(3-pyridinyl)-2-pyrimidinamine 


1.7 


N-(3-Ethylphenyl)-4-(2-pyridinyl)-2-pyrimidinamine 


1.4 


3-[[4-(2-Pyridinyl)-2-pyrimidinyl]am!no]benzenesulfcnannide 


0.7 


3-[[4-(3-Pyridlnyl)-2-pyrimidinyl]amino]benzenesulfonamide 


0.2 


N-[4-(1 , 1 -Dimethylethyl)phenyl]-4-(2-thienyl)-2-pyrimldinamine 


4.6 


N,N-Diethyl-N'-[4-(2-furanyl)-2-pyrimidinyl]-1 ,4-benzenediamine 


3.4 


3-[[4-(4-Pyridlnyl)-2-pyrimidjnyl]amino]-benzenesulfonanide 


0.5 


N,N-Dimethyl-N'-[4-(4-pyridinyl)-2-pyrimidinyl]-1,2-benzenediamine, fumarate 


36.2 


2-[1-[4-[[4-(3-Pyridinyl)-2-pyrimidinyl]amino] phenyl]ethylidene]hydrazinecarboxamide 


8.1 


N-[4-[2-[bis(1 ,1-Dimethyletnyl)amino]ethoxy]-phenyl]-4-(3-pyriainyl)-2-pyrimidinamine 


4.6 


a-Methyl-4-[[4-(3-pyridinyl)-2-pyrimidinyl]-amino]benzenemethanol 


4.5 


N-[1-[3-[[4-(3-Pyndinyl)-2-pynmidinyl]-amino]phenyl]ethyl]fonnamide 


4.6 


N-[3-[I4-(4-Pyridinyl)-2-pyrimidlnyl]amino]-phenyl]acetamide 


2. 1 


N-[3-[[4-(3-Pyridinyl)-2-pyrimidinyl]amino]-phenyl]acetamide 


5.0 


N- [4-(3-Pyridinyl)-2-pyrimidlnyl]-1 ,3-benzenediamine, dihydrochloride 


/I A 

0.4 


N NI-Dipthx/l-N'-rA-ZR-mpthwI-^-fi irs)n\/I^-7-n\/rimiHinv/l11 /l-hpn7^n^Hiamino 
L^icLiiyi i>i iiicLiiyi £ luiciMyt^ £ ^yi iii iiuii lyij i ,*+ ucfii^ciicuiciiiiiiic 


28.0 


N-(3-Methoxyphenyl)4-(5-methyl-2-furanyl)-2-pyrimidinamine 


1.2 


N-[3-[[4-(2-Pyridinyl)-2-pyrimidinyl]amino]-phenyl]acetamide 


0.3 


N-[3-{1H'lmldazoM-y1)phenyl]-4-(2-pyridjnyl)-2-pyrinidinamine 


0.1 


N-[4-(4-Pyridinyl)-2-pyrimidinyl]-1,3-benzenediamine 


1.0 


N-[2-l\4ethyl-4-[[4-{4-pyridinyl)-2-pyrimidinyl]amino]phenyl)acetanide 


1.2 


2-Methyl-N-[4-(4-pyridlnyl)-2-pyrimidinyl)-1,4-benzenedlamine, dihydrochloride 


0.9 


N-[4-(2-Pyrldinyl)-2-pyrimidlnyl]-1,3-benzenediamine 


0.2 


N-[4-[[4-(5-Methyl-2-thieny!)-2-pyrirnidinyl]-arriino]phenyl]acetamide 


0.3 
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TABLE I (continued) 



Inhibition of IHistamine Release from Immunologicalty Stimulated Human Basophils 


oornpounu 


IP ^iM^ 
•^50 V^^l 


N-[3-{1-Aminoethyl)phenyl)-4-(3-pyridinyl)-2-pyrlmidinanlne, trihydrochloride 


5. 1 


N-[3-[2-(Diethylamino)ethoxy]phenyl]-4-(3-pyridlnyl)-2-pyrimidinamine 




N-{2-Methoxyphenyl)-4-(3-pyridinyl)-2-pyrimidinamine 


o o 


N-[4-[[4-(2-Thlenyl)-2-pyrimidinyl]amino]-phenyl]acetam!de 




N-[2-l\^ethyl-4-(4-(3-pyridinyl)-2-pyrirnldinyl]-phenyl]acetamide 


1 .O 


N'-'[4-(2-Ben2ofuranyl)-2-pyrlmidinyl]-N,N^ diethyl-1 ,4-benzenediamine 


6.2 


N-[4-[[4-(2-Furanyl)-2-pyrimidlnyl] amlno]-phenyl]acetamide 


0.7 


Kl TA /•It—I 4 O /♦n'fli •««.M««iv«A«U> <l\ MkU^Mxil A lA •«^>aK> >l\ O ini ir?m tj-i ? n. n. am. ! ■«■ jl 

N-[4-(l]i-lmida2ol-i-yl)-3-(tnTluoromethyl)-phenyl]-4-(4-pyndinyl)-2-^ 


r\ A 

0.4 


N-[3-(1 hH-lmidazol-1-yl)phenyl]-4-(3-pyridinyl)-2-pyrimidinamine 


0.1 


2-[[4-(3-Pyridinyl)-2-pyrimidinyl]arnino]-phenol 


23.5 


4-(2-Furanyl)-N-[3-(1H-imidazol-1-yl)phenyl]-2-pyrimidinamine 


0.8 


N-[3-[2-(Diethylamino]ethoxy]phenyl]-4-(2-furanyt)-2-pyrimidlnamine 


1.3 


N-[4-{1H-lmidazol-1-yl)-3-(trifluoromethyl)-phenyl]-4-(2-pyridlnyl)-2-pyrlmidinanine 


1.6 


N-[3-[2-(Dlethy(aniino)ethoxy]phenyl]-4-(2-thienyl)-2-pyrimidinamjne 


0.6 


N-[3-[2-(Diethylamino)ethoxy]phenyll-4-(4-pyridlnyl)-2-pyrimidinamine 


0.7 


N-[4-(4-Pyiidinyl)-2-pyrimidinyl)-1,4-ben2enediamine 


2.4 


N-[3-(1 H-lmida2ol-1 -yl)phenyl]-4-(4-pyridinyl)-2-pyrinnidinamlne 


0.4 


N-[3-(1 H-lmidazol-l -yl)phenyll-4-{2-thienyl)-2-pyrimidinamine 


0.2 



[0030] The ability of these compounds to inhibit lipoxygenase activity in terms of the suppression of the release and 
biosynthesis of leukotriene B4(LTB4) and 5-hydroxy-eicosatetraenoic acid (5-HETE) was measured as follows. 
[0031] In this assay 3x10^ peritoneal neutrophils derived from guinea pigs were incubated at 37''C in Dulbeccos 
buffer containing 50mM tris buffer (pH 7.4). Five minutes before the addition of 100 arachidonic acid and 20 |iM 
calcium ionophore (A23187), control vehicle or the test compounds were added to the neutrophils at a concentration 
of 10ng/ml. 

[0032] Three minutes after the addition of arachidonic acid and calcium ionophore the total lipid was partitioned into 

chloroform after adjusting the pH to 3 with citric acid and the addition of equal parts of methanol and chlorofomri. 

[0033] The 5-HETE and LTB4 were resolved by HPLC using a 5 4x25 cm octadecyl silica column (IBM Instru- 

ments) with 70-80% methanol In water adjusted to pH 3.0 with acetic acid. As the mobile phase was pumped at 1 .0 

ml/minute, LTB4 and 5-HETE were detected by absorbance at 270 and 236 nm, respectively. 

[0034] LTB4 and 5-HETE were quantitated by comparison with the control and the results were expressed as a 

percent of control. The lower the percentage, the more active the compound. 

[0035] The results of this test on representative compounds of this invention appear in Table II. 



TABLE II 



Inhibition of Neutrophil Lipoxygenase from Immunologically Stimulated Guinea Pig Neutrophlles 


Compound 


% Inhibition 


LTB4 


5-HETE 


4-(3-Pyridinyl)-N-[3-trlfluoromethyl)-phenyl]-2-pyrlmidlnamlne 


58.1 




N-(4-Acetylphenyl)-4-(3-pyridinyl)-2-pyrimidinamjne 




37.0 


N-(4-Fluorophenyl)-4-(2-pyridjnyl)-2-pyrimldinamine 




45.0 


N-(4-Methylphenyl)-4-(4-pyridlnyl)-2-pyrimidinamine 




45.0 


N-(4-Fluorophenyl)-4-(4-pyridinyl)-2-pyrimldinamine 




53.0 


4-(3-Pyrldinyl)-N-[3-trlfluoromethyl)-phenyl]-2-pyrimidinamine 




58.0 


N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine 




58.0 


N-(3-Methylphenyl)-4-(3-pyridinyl)-2-pyrlmidinamine 




40.0 


N-[4-Ethylphenyl)-4-(4-pyrldinyl)-2-pyrimidinamine 


33.9 


41.0 


N-(4-EthyIphenyl)-4-(2-pyridinyl)-2*pyrimidinamine 


29.5 


41.0 
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TABLE It (continued) 



Inhibition of Neutrophil Lipoxygenase from Immunologically Stimulated Guinea Pig Neutrophiles 


Compound 


% Inhibition 




LTB4 


6-HETE 


>l_/9_Cri iran%f l\_NI_/Q-mathulnh An\#l\a9anurimiHinominA 
y ^piy 1 ^.|^ ^.Ul^lfiy ippi gpiyi^ *^-py (^liyiiy 1 ^gU] 1 pi^ 


7.4 


3.0 


IN ^'f'lVieinyri -piperaiinyi/pnenyij-*t-^t-inienyij-<c-pynmiQi^ 


46.0 




1^ . ^q.. piy 1 P fl Q y 1 ^ ^Q>^ fiy 1 py n Q 1 piy 1 ^ .py f^lfj^ IQ 1 p Qiyi 1 p g 


53.4 


54.0 


IN -\0' m Bi ny 1 pn eny 1 ) 'r^y razi ny i-c^py n miui n am i n e 




50.0 


iN-^0'Cinyipnenyi/-*f-^M'-pyriuinyi^-t-pynauaina 


36.4 


28.7 


i>i-^^,o-uimeinyipnenyi/-*f-^H-pynuinyiy-^-pynmiainamin 


58.4 




N-Phenyl-4-(3-thlenyl)-2-pyrimldinamlne 




56.0 


N-(3-l\^ethylphenyl)-4*(3-thienyl)-2-pyrimjdinamine 




48.0 


NI-(4-Ethylphenyl)-4-(3-thlenyl)-2-pyrimidinamine 




56.0 


N-(2,4-Dimethylphenyl)-4-(2-pyrldlnyl)-2-pyrimidinamine 




54.0 


N-(3,5-Dimethylphenyl)-4-(4-pyrldlnyl)-2-pyrimidinamlne 


53.1 


54.0 


N-(2-Methoxyphenyl)-4-(4-pyridinyl)-2-pyrimldjnamine 


17.4 


21.0 


N-(2,5-Dimethoxyphenyl)-4-(4-pyiidinyl)-2-pyrimidinamlne 


43.2 


47.0 


N-(2,4-Dlmethylphenyl)-4-(4-pyrldlnyl)-2-pyrimidinanine 


37.0 


43.0 


N-(2-l\^ethoxy-5-methylphenyl)-4-(2-pyridinyl)-2-pyrimidinamine 




54.0 


4-(4-Pyridinyl)-N-(2,4,6-trimethylphenyl)-2-pyrimldinamine 


53.6 




4-(2-Furanyl)-N-(4-methoxyphenyl)-2-pynmidinamine 




44.0 


4-(2-Furanyl)-N-[3-trifluoromethyl)-phenyl]-2-pyrimidlnamlne 


45.0 


49.0 


N-(4-Fluorophenyl)-4-(2-furanyl)-2-pyrlmidinamine 


33.0 




N-Phenyi-4-(4-pyridinyl)-2-pyrimidlnamine, compound with 2-hydroxy- 


58.0 




1 ,2,3-propanetricarboxylate (2:1) 






iN-[(o,4-uimeinyipnenyi;metnyij-4-(4-pyriainyi)-2-pynmiai^ 


24.0 


36.0 


N-Phenyl-4-(4-pyridinyl)-2-pyrimidlnamine, sulfate 


56.0 




4-^^-Denzoiuranyi;-i>i-(o-meTnyipnenyi;-2-pyrimiainamine 


46.1 




N-(4-Ethylphenyl)-4-(4-pyridinyl)-2-pyrimldinamlne 




19.0 


N-(3,4-Dlmethylphenyl)-4-(4-pyridinyl)-2-pyrimidinamine 




19.0 


N-^o, 4-uimetnyipnenyij-4-(2-pyriainyi)-z-pynmiainamine 


17.3 


35.0 


N-(4-Fluorophenyl)-4-(3-thienyl)-2-pyrimidlnamjne 


51.6 




4-(10H-Phenothia2in-2-yl)-N-phenyl-2-pyrimidinamine 




48.0 


4"^ 1 n-inaoi-o-yi;-rM-pnenyi-^-pynmiainamine 


41.2 


39.0 


N-(2-Methoxy-5-methylphenyl)-4-(4-pyrldinyl)-2-pyrimidlnamine 


44.7 


37.0 


N-(3-i\^ethylphenyl)-4-(1 -methyl- 1 H-pyrrol-2-yl)-2-pyrimidinamine 




60.0 


1 -ivieinyi-i n-pyrroi-^-yij-iN-pnenyi-^-pynmiQinamine 




57.0 


|^_^ij,.^^p|y[p[-|grjyj^_q_P |-|.}f-|gQ|_^_y|^_^-py^|pp||Q|paU||pg 


56.5 




iN-[i , 1 -Dipnenyij-*t-yi-^*+-pyriuinyiy-t-pynmiainamin6 


37.1 


45.0 


'f-[['t-^'f-r ynuinyi^-fc-pyrirTiiQinyij-amin aciu, meLnyi esier 


45.2 


47.0 


iN-^o-nemyipnenyi^-H-^^-quinoiinyi ^-^-pynmiuinamine 


16.0 




iN-rneriyi-*f-^*t-quiriOiiriyi ^-t-pyrirniuinamirie 


46.4 


57.0 


N-(4-Ethylphenyl)-4-(4-qutnolinyl)-2-pyrlmidinamine 




58.0 


N-(3,5-Dimethylphenyl)-4-(2-furanyl)-2-pynmldlnamlne 


56.1 




N-[4-(1 , 1 -Dimethylethy l)phenyl]-4-(4-pyridlnyl)-2-pyrimidinamine 


47.8 


54.0 


N-Melhyl-N-phenyl-4-(2-pyridinyl)-2-pyrimidinamine 


58.1 


54.0 


N-Phenyl-4-(1 H-pyrrol-2-yl )-2-pyrimidinamine 


55.4 




N-(4-Ethylphenyl)-4-(1H-pyiTol-2-yl)-2-pyrimidinamine 


32.6 


54.0 


4-(3-Pyridinyl)-N-[3-(trifluoromethyl)-phenyl]-2-pyrimidinamine sulfate 


37.3 


49.0 


N-Phenyl-4-{4-pyridiny!)-2-pyrimidlnamine, dihydrochloride 


48.0 


43.0 


4-(3-Methyl-2-thlenyl)-N-phenyl-2-pyrlmldinamine 




59.0 
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TABLE II (continued) 



Inhibition of Neutrophil Lipoxygenase from Immunoloqicalty Stimulated Guinea Pig Neutrophiles 


Compound 


% Inhibition 




LTB4 


5-HETE 


4-(5-Methyl-2-furanyl)-N-(3-methylphenyl)-2-pyrimidinamine 


59.6 




4-ivieinyho-(o-metnyi-2-tnienyi)-N-pnenyi-2-pynmidinamine 


42.3 


52.0 


N-[ 4-(Dimethylamlno)phenyl]-4*(4-pyridinyl)-2-pyrlmidinamine 


16.6 


12.4 


N-(3-Methoxyphenyl)-4-(4-pyridinyl)-2-pyrimidinamine 


31 .2 


50.0 


N-[4-(Dimethylamino)phenyl]-4-(2-pyriclinyl)-2-pyrimidinamine 


20.1 


17.2 


N-(3,5-Dlmethylphenyl)-4-(3-pyridinyl)-2-pyrimldinamlne 


50.7 


56.0 


4-[[4-13-Pyridinyl)-2-pyrimidinyl]amino]-benzoic acid, ethyl ester 


35.8 


47.0 


N,N-Dimethyl-N'-[4-(3-pyridinyl)-2-pyrimldinyl]-1 ,4'benzenediamine 


43.4 


34.0 


4-(2,5-Dimethyl-3-furanyl)-N-phenyl-2-pyrimidinamine 


46.9 


56.0 


N,N-Dimetnyl-N -[4-(4-pynainyl)-2-pynmldjnyi]-1 ,4-Denzenediamine, tnhydrochloride 


40.7 


37.0 


N ,N-Dimetnyl-N -[4-(2-pynainyl)-2-pynmidinyi]-1 ,4-Denzenediamine, dihydrochloride 


37.6 


39.0 


4-[[4-(3-Pyridinyl)-2-pyrimidlnyl]amino]-phenol 




30.0 


3-[[4-(3-Pyrldinyl)-2-pyrimldinyl]amino]-benzoic acid, ethyl ester 


36.1 


50.0 


N-(3,5-Dlmethylphenyl)-4-(2-pyrldinyl)-2-pyrimidinamine, sulfate 


50.0 




N-[4-(2-Propenyloxy)phenyl]-4-(3-pyridlnyl)-2-pyrimidlnamine 


34.1 




N'[4-(2-Furanyl)-2-pyrimldinyi]-N,N-dimethyl-1 ,4-benzenediamine 


16.9 


16.9 


N,N-Dlmethyl-N'-[4-(2-thienyl)-2-pyrimidinyl]-1 ,4-benzenediamine 


49.8 


17.8 


N'-[4-(2,5-Dimethyl-3-furanyl)-2-pyrimidinyl]-N,N-dimethyl-1 ,4-benzenediamine 


21.6 


17.0 


N,N-Dimethyl-N -[4-(3-methyi-2-thienyl)-2-pyrimidinyl-1,4-ben2enediamine 


16.4 


13.6 


N,N-Dimethyl-N'-[4-(3-pyridinyl)-2-pyrimidlnyll-1 ,4-benzenediamine, trihydrochloride 


46.8 


42.0 


N,N-Diniethy-N'-[4-(4-pyridinyl)-2-pyrimidinyl]-1 ,3-benzenediamine 


61.1 




N,N-Dlmethyl-N'-[4-methyi-6-{4-pyridinyl)-2-pyrimldinyl]-1 ,4-benzenediamine 


1.6 


10.0 


N-(3,5-Dimethyiphenyl)-4-methyl-6-(3-pyridinyl)-2-pyrimidinamine 


32.7 


40.0 


N -[4-(2-Furanyl)-5-methyl-2-pynmidinyl]-N,N-dimethyl-1,4-benzendiamine 


3.6 




4-(2-Furanyl)-5-methyl-N-phenyl"2-pyrimidinamine, sulfate 


52.4 




N -[4-(2-BenzoTuranyl)-2-pynmidinyl]-N,N^-dimethyl-1,4-benzenediamine 


22.9 


30.0 


4-iy^ethyl-N-phenyi-6-(2-pyridinyi)-2-pyrimidinamine 


30.3 


42.0 


4-[[4-{4-Pyridinyl)-2-pyrimidinyl]-amino]-phenol 




36.0 


N-(4-Methoxyphenyl)-N-methyl-4-(4-pyridinyl-2-pyrimidinamine 


57.4 




Kl Kl r^iaH^t-iKi *i Kll rA tn *L>!AB>m>i\ o * • »* " j n «- . -i» _ . » 

N,N-Dimethyl-N-[4-(2nnienyl)-2-pyrimidinyl]-i ,3-benzenediamine 


39.6 


50.0 


N,N-Dimethyl-N'-[4-(5-methyl-2-furanyl)-2-pyrimidinyl]-1,3-benzenediamine 


31.1 


37,7 


NI-Methyl-N'-[4-(2-pyridinyl)-2-pyrimldinyi]-1 ,4-benzenediamlne 


24.1 


53.6 


N-[i-[3-[t4-(3-ryndinyi)-2-pynmid!nyij-aminojphenyl]etnyljTormamide 


34.0 




N-[4-[[4-(5-Methyl-2-thienyl)-2-pyrimidinyl]anino]phenyl]acetamide 


51.0 


46.0 


N'-[4-(2-Benzofuranyl)-2-pyrlmidinyl]-N,N-diethyl-1,4-benzenedjamine 


51.0 


45.0 


N-[4-(1H-lmidazol-1-yl)-3-(trifluoromethyl)phenyl)-4-(4-pyridinyl)-2-pyrimidinamine 


20.0 


16.0 


N-[4-(5-Methyl-2-thienyl)-2-pyrimidinyl]-1,4-benzenediamine, dihydrochloride 


47.0 


28.0 


N-[3-(1H-lmida2ol-1-yl)phenyl]-4-(3-pyridinyl)-2-pyrimidinamine 


50.0 


51.0 


N-[3-(1H-lmidazolyl)phenyiJ-4-(2'-thienyl)-2-pyrimidinamine 


50.0 


39.0 


N-[4-(2-Furanyl)-2-pyrimidinyl]-1 ,4-benzenediamine, dihydrochloride 




54.0 


N-([4-{1H-lmidazol-1-yl)-3-(trifluoromethyl)phenyl]-4-{2-pyrid!nyl)-2-pyrimidinamine 




19.0 


4-I[4-(2-Furanyl)-2-pyrimldinyl)amino]-benzenesulfonamide 


47.0 





[0036] The novel compounds of the present invention are effective as antiasthmatic agents in mammals when ad- 
ministered in amounts ranging from about 0.1 mg to about 100 mg/kg of body weight per day. A preferred dosage 
regimen for optimum results would be from about 0.1 mg to about 25 mg/kg of body weight per day, and such dosage 
units are employed that a total of from about 7 mg to about 1 .8 g of the active compound for a subject of about 70 kg 
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of body weight are adminstered In a 24 hour period. This dosage regimen may be adjusted to provide the optimum 
therapeutic response. For example, several divided doses may be administered dally or the dose may be proportionally 
reduced as indicated by the exigencies of the therapeutic situation. A decided practical advantage is that these active 
compounds may be adminstered in any convenient manner such as by the oral, aerosol, intravenous, intramuscular, 

s or subcutaneous routes. 

[0037] The active compounds may be orally administered, for example, with an Inert diluent or with an assimilable 
edible carrier, or they may be enclosed in hard or soft shell gelatin capsules, or they may be compressed into tablets 
or they may be Incorporated directly with the food of the diet. For oral therapeutic administration, these active com- 
pounds may be incorporated with excipients and used in the fomn of ingesttble tablets, buccal tablets, troches, capsules, 

10 elixirs, suspensions, syrups, wafers and the like. Such compositions and preparations should contain at least 0.1% of 
active compound. The percentage of the compositions and preparations may, of course, be varied and may conveniently 
be between about 2% to about 60% of the weight of the unit. The amount of active compound in such therapeutically 
useful compositions is such that a suitable dosage will be obtained. Preferred compositions or preparations according 
to the present invention are prepared so that an oral dosage unit fonn contains between about 5 and 200 mg of active 

IS compound. 

[0038] The tablets, troches, pills, capsules and the like may also contain the following: A binder such as gum traga- 
canth, acacia, com starch or gelatin; excipients such as dicalcium phosphate; a disintegrating agent such as corn 
starch, potato starch, alginic acid and the like; a lubricant such as magnesium stearate; and a sweetening agent such 
as sucrose, lactose or saccharin may be added or a flavoring agent such as peppemnint, oil of wintergreen or cherry 

20 flavoring. When the dosage unit fomn is a capsule, it may contain, in addition to materials of the above type, a liquid 
carrier. Various other materials may be present as coatings or to othenvise modify the physical form of the dosage unit. 
For instance, tablets, pills or capsules may be coated with shellac, sugar or both. A syrup or elixir may contain the 
active compound, sucrose as a sweetening agent, methyl and propylparabens as preservatives, a dye and flavoring 
such as cheny or orange flavor. Of course, any material used in preparing any dosage unit form should be pharma- 

25 ceutically pure and substantially nontoxic in the amounts used. In addition, these active compounds may be incorpo- 
rated into sustained-release preparations and fomriulations. 

[0039] Compositions according to the present invention having the desired clarity, stability and adaptability for 
parenteral use are obtained by dissolving from 0.10% to 10.0% by weight of active compound in a vehicle consisting 
of a polyhydric aliphatic alcohol or mixtures thereof. Especially satisfactory are glycerin, propylene glycol, and poly- 
30 ethylene glycols. The polyethylene glycols consist of a mixture of non-volatile, nomnally liquid, polyethylene glycols 
which are soluble in both water and organic liquids and which have molecular weights of from about 200 to 1500. 
Although various mixtures of the aforementioned non-volatile polyethylene glycols may be employed, it is prefenred to 
use a mixture having an average molecular weight of from about 200 to about 400. 

[0040] In addition to the active compound, the parenteral solutions may also contain various presen/atives which 
35 may be used to prevent bacterial and fungal contamination. The preservatives which may be used for these purposes 
are, for example, myristyl-gamma-picolinium chloride, benzatkonium chloride, phenethyl alcohol, p-chlorophenyl-al- 
pha-glycerol ether, methyl and propyl parabens, and thimerosat. As a practical matter, it is also convenient to employ 
antioxidants. Suitable antioxidants include, for example, sodium bisulfite, sodium metabisulfite, and sodium fomnalde- 
hyde sulfoxylate. Generally, from about 0.05% to about 0.2% concentrations of anti-oxidant are employed. 
40 [0041] These compounds may also be administered by inhalation using conventional Aerosol® formulations. 
[0042] The invention will be described in greater detail in conjunction with the following specific examples. 

Example 1 

45 4-(3-Pyridinyl-N-[3-(trifluoromethyl)phenyl]-2-pyrimidlnamine 

[0043] A 7.04 g amount of 3-dimethylamino-1 -(3-pyridinyl)-2-propen-1 -one (U. S. Patent 4,281 ,000) and 1 8.72 g of 
[3-{trifluoromethyl)phenyl]guanidine carbonate in 500 ml of n-propanol was heated at reflux temperature for 16 hours. 
The solvent was evaporated to near dryness, then water was added and the precipitate which formed was collected 
so by filtration, then recrystallized from hexane to give 5.55 g of the desired product, mp 170-171 ''C. 

Example 2 

N'(4-Methoxyphenyl)-4-(3-pyridinyl)-2-pyrimidinamine 

55 

[0044] A mixture of 14.4 g of 3-dimethylamino-1-(3-pyridinyl)-2-propen-1-one and 16.1 g of 4-methoxyphenyl gua- 
nidine carbonate in 200 ml of isopropanol was heated at reflux for 20 hours. The reaction mixture was cooled, the 
crude product was collected by filtration and washed with water. The material was recrystallized from isopropanol to 
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give the desired product as light yellow crystals, mp 121-122°C. 
Example 3 

5 N-(4-Methoxypheny})-4-(4-pyriclinyl)-2-pynmidinamine 

[0045] A 14.4 g amount of 3-dimethylamino-1-(4-pyridinyl)-2-propen-1-one (U. S. Patent 4,281,000) and 16.1 g of 
4-methoxyphenytguanidine carbonate in 200 ml of isopropanoi was heated at reflux for 24 hours. The solvent was 
evaporated to 1/3 volume, then the mixture was cooled in an ice-bath to crystallize the crude product. The product was 
10 collected by filtration and washed with water, then with isopropanoi. The material was recrystailized from isopropanoi/ 
ethylene glycol monomethyl ether to give 16.7 g of the desired product as yellow crystals, mp 174-1 75°C. 

Example 4 

*5 Ii-(4-MethoxyphenylM-(2-thienyl)-2-pyrimidinamine 

[0046] A mixture of 10.9 g of 3-dimethylamlno-1-(2-thienyl)-2-propen-1-one (U. S. Patent 4.374,988) and 11 .8 g of 
4-methoxyphenylguanidine carbonate in 150 ml of isopropanoi was heated at reflux for 48 hours. The solution was 
cooled, then filtered, giving 9.0 g of the desired product as yellow crystals, mp 158-160^0. 

20 

Example 5 

4-[[4-(4-Pyridinyl)-2-pyrimidinyl]amino]benzoic acid, methyl ester 

^5 [0047] A solution of 1 0.0 g of 4-guanidlnobenzoic acid, hydrochloride in 31 0 ml of methanol was mixed with 6.0 ml 
(9.68 g) of thionyl chloride at O^'C for 15 minutes, then stinred for one hour at room temperature and then heated at 
reflux for 1 6 hours. The solvent ws removed in vacuo and the solid was washed with ether and air dried to give 11 .4 
g of white crystals (A). 

[0048] The above procedure was repeated using 20.0 g of 4-guanidinobenzoic acid, 1 1 .9 ml (1 9.4 g) of thionyl chloride 
30 and 600 ml of methanol to give 22.6 g of white crystals (B). 

[0049] The products (A) and (B) were combined and recrystailized from absolute ethanol. The product was washed 
with cold absolute ethanol and air dried giving 26.2 g of p-guanidinobenzoic acid, methyl ester, hydrochloride as white 
crystals, mp 137-138.5°C (dec). 

[0050] A 9.15 g amount of the above compound was partially dissolved in 1 GO ml of methanol (stored over 4A mo- 
35 lecutar sieves) and 2.15 g of sodium methoxide was added. The mixture was stirred briefly, then 7.0 g of 3-dimethyl- 
amino-1-(4-pyridinyl)-2-propen-1-one was added and the mixture was heated under argon with stirring for 21 .5 hours. 
The reaction mixture was cooled in an ice bath, then filtered and washed with cold methanol. The residue was dissolved 
in a mixture of dlchloromethane and methanol and filtered to remove sodium chloride. The filtrate was concentrated 
on a steam bath until crystal formation. The mixture was allowed to stand at room temperature for 16 hours then was 
40 filtered. The precipitate was washed with ice cold methanol then dried and gave 5.8 g of the desired product, mp 
1 94.5-1 96.5'C. 

Example 6 

45 3-Dimethylamino-1 -(3-indolyl)-2-propen-1 -one 

[0051 ] A mixture of 3. 1 8 g of 3-acety lindole and 5.17 ml (4.36 g) of tert-butoxybis(dimethylamino)methane was heated 
on a steam bath for 4 hours. The cooled reaction mixture was triturated with n-hexanes and gave a seml-solld. The 
solvent was removed in vacuo and the material was triturated with dlchloromethane giving 3.08 g of the desired com- 
so pound as a tan crystalline solid, mp 239-245^0. 

Example 7 

3-Dimethylamlno-1 -(5-methyl-2-thienyl)-2-propen-1 -one 

55 

[0052] A mixture of 56.08 g of 2-acetyl-5-methylthiophene and 250 ml of N,N-dimethylfonnamide dimethylacetal was 
heated on a steam bath under an air condenser for 1 6 hours. The mixture was cooled in an ice bath and filtered giving 
66.82 g of the desired compound, mp 1 18-1 21 ''C. 
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Example 8 

3-(Dimethylamino)-1 -(5-methyl-2-f uranyl-2-propen-1 -one 

5 [0053] A mixture of 37.24 g of 2-acetyl-5-methyIfuran and 150 ml of N,N-dimethylfomiamlde dimethylacetal was 
heated on a steam bath under an air condenser for 16.5 hours. The solvent was removed In vacuo and the residue 
taken up in dichloromethane and passed through a short column of magnesium silicate. The filtrate was evaporated 
on a steam bath with the addition of n-hexanes to a volume of 100*150 ml. Cooling with scratching gave 28.31 g of 
the desired compound, mp 123-125'C. 

10 

Example 9 

3-(Dimethylamlno)-1 ■(HJ-pyrrol-2-yl)-(E)'2-propen-1 -one 

15 [0054J A mixture of 39.6 g of 2-acetylpyrrole and 104 ml (87.7 g) of tert-butoxy bls(dimethylamlno)methane was 

heated on a steam bath for 20 minutes. The reaction was allowed to subside, then heating was continued for 6 hours. 
The mixture solidified then was slurried In hexane with chilling. The crude product was collected, washed with hexane 
and dried. The solid was dissolved In chlorofonn containing 5% methanol and filtered through magnesium silicate. The 
eluent was evaporated In vacuo and the residue was recrystalllzed from dichloromethane/hexane containing a small 
20 amount of methanol. The solid was collected, washed with hexane then dried in vacuo giving 25.1 g of the desired 
compound as yellow crystals, mp 192-193*'C (dec). 

[0055] The following 3-{dimethylamlno)acrylophenone intermediate compounds listed in Table III were prepared in 
a similar manner to the procedures described in Examples 6-8 and by those described in U. S. Patents 4,281,000 
4,374.988 and in Case 29,240, Serial number 672,753, filed on November 19,1984. 

25 
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TABLE III 

3-<Dimethylamino)acryloDhenone Intermediates 

0 R4 R5 0 R4 R5 

II I I II I I 

R3-C-CH2 + (CH3)2-N-C(OCB3)2 > R3-C-<:=C-N(CH3 )2 



10 





Ex. 


R3 


1 

R4 






15 


1 0 




a 
a 


12 






1 1 

X X 




0 
a 


0 

zx 


127—1 ^0 


20 


12 


2-furanyl 


CH3 


B 


Oil 




13 


|4-pyridinyl 


CB3 


B 


106-108 


25 




0 •Toe vny I'^j* 
pyridinyl 


g 

n 


11 


1 1 ^^^^ 1 a 






^ — -^1 — 1 ^O-* 
0 "iDeuxy 1 ••J — 

pyridinyl 


0 
B 


CB3 


119—120 


30 




2~pyra2iDyi 


n 


H 


U2— 1j3 




17 


3-thieiiyl 


B 


B 


89-90 


35 


18 


4-quinolinyl 


B 


B 




19 


3 -aa thy 1-2- 
thienyl 


H 


B 


45-49 


40 


20 


1 -methyl -1 H- 
pyrrol -2-yT 


B 


B 


94-95 




21 


S-inethyl-2- 
thienyl 


B 


CB3 


123-126 


45 


22 


2,5-dimethyl- 
3-furanyl 


B 


B 


91-95 


1 


23 


2 -pyridinyl 


B 


CH3 


68-70 



50 



55 
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TABLE III (continued) 



Ex. 


R3 




* 3 




24 


2-thienyl 


H 




97-99 


25 


4-pyridinyl 


H 


CB3 


88-89 


26 


3--pyridinyl 


H 




62-64 


27 


3-pyridinyl 


CH3 


B 


76-78 


28 


3-«ethyl-2- 
pyrxdmyl 


H 


B 


97-98 


29 


2-ben2o- 
furanyl 


H 


B 


137.0-138.5 


30 


3"-pyridinyl 


B 


B 


97-99 


31 


2-pheno- 
thiazine 


B 


B 





Examples 32-251 

4,5,6-Substituted-2-pyrimidinamines 

[0056] The following 4,5,6-substituted-2-pyridinamine final products listed in Table IV were obtained by reacting a 
3-(dinfiethylamino)acrylophenone from Table III and an appropriately substituted phenylguanldine base, carbonate, 
sulfate, nitrate or hydrochloride salt In an Inert solvent such as absolute ethanol, n-propanol, Isopropanot, 2-methoX' 
yethanol, orji-butanol and the like, with orwithoutabasesuch as sodium hydroxide, potassium hydroxide or potassium 
carbonate and the bike by heating at the reflux temperature for from 6-90 hours, then recovering the product in a 
conventional manner with recrystallization from solvents such as n-propanol, isopropanol, absolute ethanoi and the like. 
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Example 252 

1 -f4-n4'(3-Pyriclinyl)-2'pyrimiclinynamino]phenynethanone, oxime 

5 [0057] A 2.03 mg portion of N-(4-acety!phenyl)-4-(3-pyrldlnyl)-2-pyrimldinamlne was mixed with 210 ml of absolute 
ethanol and 1 .26 g of hydroxylamine hydrochloride. An 18.2 ml portion of 1N sodium hydroxide was added, the mixture 
was heated at reflux for 2 hours and then evaporated to 1/4 volume. This was cooled, the solid collected, washed with 
ethanol and water and dried, giving 1 ,9 g of the desired product as cream colored crystals, mp 239-241^0. 

Example 253 

1-[4-[[4-(3'Pyridinyi)'2-pyrimidinyl]amino]phenyl]ethanone. Q-methyloxime 

[0058] The procedure of Example 252 was repeated using methoxyamine hydrochloride, giving 1 .78 g of the desired 
^5 product as yellow crystals, mp 1 63-1 67°C. 

Example 254 

N-[1-[4-[[4-(3-Pyridinyl)-2-pyrimidinyl]amino]phenyl]ethyl]formamide 

20 

[0059] A mixture of 7.25 g of N-(4-acetylphenyl)-4-(3-pyridinyl)-2-pyrimidinamine, 1 00 ml of fomnamide and 31 ml of 
98% fomnic acid was refluxed with stirring overnight. The solvents were then boiled off for 1/2 hour, the reaction cooled 
and poured into one liter of water This was extracted with 725 ml of chlorofonn. The chlorofomi extract was back 
washed with 150 ml of water, then dried, filtered and evaporated to a foam. The foam was partitioned between chlo- 
25 reform and water. An equal volume of saturated potassium bicarbonate was added. The organic phase was separated, 
dried, filtered and evaporated to a foam. This foam was chromatographed on silica gel topped with a thin layer of 
hydrous magnesium silicate and eluted with chloroform (first four fractions), then with 2% methanol in chlorofonn (last 
two fractions). The sixth (final) fraction was evaporated and then crystallized from chlorofonn-hexane, giving 1 .05 g of 
the desired product as cream colored crystals, mp 11 8-121 °C. 

30 

Example 255 

N-[4-[2-(Dimethylamino)ethoxy]phenyl]-4-(3-pyridinyl)-2-pyrimidinamine 

35 [0060] A 1 .1 0 g portion of dry 4-[[4(3-pyridinyl)-2-pyrimidinyl]amino]phenol was dissolved in 25 ml of dimethylforma- 
mlde. A 21 3 mg portion of sodium hydride (50% in oil) was added, the reaction was sealed and stin'ed for 45 minutes. 
A 480 mg portion of 2-dimethylaminoethyl chloride in 2 ml of dimethylfomnamide was added and the sealed mixture 
was stirred overnight. The solvent was removed at 60°C and the residue partitioned between 25 ml of water and 50 
mi of ethyl acetate. The aqueous phase was extracted twice with ethyl acetate. The organic phases were combined, 

40 washed with 1N sodium hydroxide, dried, filtered and evaporated. The residue was taken up in 20 ml of chlorofonn, 
boiled down to 1/3 volume and hexane added to turbidity. The mixture was allowed to stand overnight, giving 400 mg 
of the desired product as beige crystals, mp 1 08-11 O^'C. 

Example 256 

45 

N-{4-[3-(Dimethylamlno)propoxy]phenyl]-4-(3-pyridinyl)-2-pyrimidinamine 

[0061] A 5.46 g portion of 4-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]phenol was reacted with 3-dimethylaminopropyl 
chloride by the procedure of Example 255, giving 2.9 g of the desired product, mp 85-87'*C. 

50 

Example 257 

M-[4-[2-(Diethylamino)ethoxy]phenyll-4-(4-pyridtnyl)-2-pyrimidinamine 

55 [0062] The procedure of Example 256 was repeated using 4-[[4-(4-pyridinyl)-2-pyrimidinyl]amino]phenol. giving 300 
mg of the desired product as yellow crystals, mp 85-87'' C. 
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Example 258 

ti44'[2-(Dimethylamino)ethoxy]phenylH-(3-pyridinyl)-2-pyrimldinarnine 

[0063] The procedured of Example 255 was repeated, using 2-diethylaminoethyl chloride, giving 3.45 g of the desired 
product as yellow crystals, mp 87-89®C. 

Example 259 

l^-[4-[2-(Dimethylamino)ethoxy]phenyl]-4-(4-pyridinyl)-2-pyrimidinamine 

[0064] The procedure of Example 255 was repeated using 4-[[4-(4-pyridinyl)-2-pyrimidinyt]amino]phenol, giving 1 .6 
g of the desired product as yellow crystals, mp 120-1 22*0. 

Example 260 

N-[4-[2-(Dimethylamino)ethoxy]phenyl]'N\N'-dimethyl-N-[4-(4-pyridinyl)-2-pyrimidinyl]-1,2-ethanediamine 

[0065] The procedure of Example 259 was repeated. Subsequent crops of crystals gave 0.4 g of the desired product, 
mp 87-9rC. 

Example 261 

N-[4-[3-(Dimethylamino)propoxy]phenyl]-4-(4-pyridinyi)-2-pyrimidinamine 

[0066] A 2.78 g portion of 4-[[4-(4-pyridinyl)-2-pyrimidinyl]amino]phenol and 2.35 g of 3-dimethylaminopropyl chloride 
were reacted as described in Example 255, giving 850 mg of the desired product, mp 123-124.5'*C. 

Example 262 

[4-[[4-Pyridinyl)-2-pyrimidlnyl]amino]phenoxy]acetic acid, ethyl ester 

[0067] A mixture of 5.58 g of 4-[[4-(4-pyridinyl)-2-pyrimidinyl]amino]phenol was reacted with ethyl bromo acetate as 
described in Example 255, giving 1 .8 g of the desired product as yellow crystals, mp 1 09-111 ""C. 

Example 263 

M-(4-Methoxyphenyl)-N-methyl-4-(3-pyridinyl)-2-pyrimidinamine 

[0068] A 2.78 g portion of N-(4-methoxyphenyl)-4-(3-pyridinyl)-2-pyrlmidinamine was dissolved in 30 ml of dimeth- 
ylformamide. A 528 mg portion of sodium hydride (50% in oil) was added, the reaction sealed and stirred for 45 minutes. 
A solution of 1 .70 g of methyl iodide In 2 ml of dimethylfomiamide was added, the sealed mixture was stired overnight 
and the solvent removed. The residue was partitioned between water and chloroform. The organic phase was dried, 
filtered and evaporated. The residue was crystallized from ether-hexane giving 1 .4 g of the desired product as yellow 
crystals, mp 88-90*>C. 

Example 264 

N-(4-Methoxyphenyl)-N-methyl-4-(4-pyridinyl)-2-pyrimidinamine 

[0069] The procedure of Example 263 was repeated using N-(4-methoxyphenyl)-4-(4-pyridinyl)-2-pyrimidlnamine, 
giving 510 mg of the desired product as yellow crystals, mp 124-126<'C. 

Example 265 

N-[2-(Diethylamino)ethyl]-4-f[4-(3-pyridlnyl)-2-pyrimldinyllaminoIben2amlde 

[0070] A 1 .55 ml portion of diethylethylenediamine was added to a solution of 0.01 mole of 4-[[4-(3-pyridinyl)-2-py- 
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rimiclinyt]amino]benzoic acid chloride in 50 ml of 1 ,2-dimethoxyethane. A 1 0 ml portion of triethylamine was added and 
the mixture was stirred for 2 hours. The solid was collected, washed with water and recrystallized from absolute ethanol, 
giving 1 .22 g of the desired product, mp 148-150**C. 

^ Example 266 

]^-Methyl-4-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]benzamide 

[0071 ] A 5.85 g portion of 4-[I4'(3-pyridlnyl)-2-pyrimidinyl]amino]benzoic acid in 30 ml of thionyl chloride was refluxed 
10 on a steam bath for one hour, then evaporated to dryness. The residue was boiled with dimethoxyethane, then cooled 
and the solid recovered and washed with ether, giving 6.90 g of 4-p-(3-pyrldinyl)-2-pyrimidinyl]amlno]benzoic acid 
chloride. 

[0072] A 6.03 g portion of the above acid chloride was suspended in 25 ml of ethanol and 10 ml of 25% aqueous 
methyl amine was added. The resulting solid was collected, taken up in hot 2-methoxyethanot, cooled and the solid 
15 collected, giving 3.35 g of the desired product, mp 254-257^0. 

Example 267 

4-[[4-(3-Pyridlnyl)-2-pyrimidinyllamino]benzoic acid 

20 

[0073] To a solution of 1 9,89 g of 4-[[4-{3-pyridinyl)-2-pyrimidlnyl]amino]benzoic acid, ethyl ester in 200 ml of 3A 
ethanol was added 12.5 ml of 10N sodium hydroxide. This mixture was refluxed on a steam bath for 3 hours and then 
allowed to evaporate. The residue was taken up in water and treated with 1 0.4 ml of concentrated hydrochloric acid. 
The resulting solid was collected and dried, giving 18.11 g of the desired product, mp 311>317''C. 

25 

Example 268 

[4-[[4-(4-Pyridinyl)-2-pyrimldinyl]aminolphenoxylacetic acid 

30 [0074] An 800 mg portion of [4-[[4-(4-pyridinyl)-2-pyrimldinyl]amlno]phenoxy]acetk: acid, ethyl ester was dissolved 
in 1 00 ml of ethanol and 1 0.7 ml of 1 N sodium hydroxide was added. The mixture was stirred for 2 hours, the solvent 
removed and the residue dissolved in 5 ml of water. The pH was adjusted to 7.0 with IN hydrochloric acid and the 
solid collected, washed with water and dried. The solid was recrystallized from dimethylformamideethanol, giving 600 
mg of the desired product as yellow crystals, mp 308-31 0**C. 

35 

Example 269 

4-[2-[[4-Methoxyphenyl)amino]-4-pyrimidinyl]-1-methylpyridinium iodide 

40 [0075] A 2.0 g portion of N-(4-methoxyphenyl)-4-(4-pyridinyl-2-pyrimidinamine was dissolved in 550 ml of absolute 
ethanol and filtered. To this was added 10 ml of iodomethane. The reaction was heated on a steam bath for 4 hours. 
Another 10 ml of iodomethane was added and refluxing was continued ovemight. The mixture was cooled, the solid 
collected, washed with ethanol and dried, giving 2.2 g of the desired product as purple crystals, mp 282-284''C. 

45 Example 270 

4-[[4-(3-Pyridinyl)-2-pyrimidinyl]amino]phenol 

[0078] A 25.0 g portion of N-{4-methoxyphenyl)-4-(3-pyridinyl)-2-pyrlmidinamine was dissolved in 200 ml of 48% 
so hydrobromic acid and stin'ed ovemight under an argon atmosphere. The mixture was then heated on a steam bath for 
7 hours, cooled overnight and evaporated at 60'C. The residue was basified with 200 ml of saturated potassium bi- 
cari3onate solution and stinted for 1 .5 hours. The solid was collected, washed with water, dried and recrystallized from 
hot absolute ethanol, giving 19.1 g of the desired product, mp 223-225''C. 

55 
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Example 271 

44[4-(4-Pyridinyl)-2-primidinvl1amino]phenol 

5 [0077] The procedure of Example 270 was repeated using N-(4-methoxyphenyi)*4-(4-pyridinyl)-2>pyrimldinamine. 
giving 3.0 g of the desired product as yetiow crystals, mp 268-270''C. 

Example 272 

10 JsJ-[4-(2'Propenyloxy)phenyl]-4-(3-pyridinyl)-2-pyrimidinamine 

[0078] A 2.73 g portion of dry 4-[[4-(3-pyrldinyl)-2-pyrimidinyl]amlno]phenol was dissolved in 50 ml of dry dimethyl- 
formamide. A 528 mg portion of sodium hydride (50% in oil) was added, the reaction was sealed and stirred for 45 
minutes. A solution of 1 .33 g of allyl bromide in 10 ml of dimethytformamide was added, the sealed mixture was stinted 
IS overnight and then evaporated at 80''C. The residue was partitioned between water and chloroform. The organic phase 
was separated, dried and filtered. The filtrate was evaporated and the residue crystallized from chlorofomi-hexane, 
giving 1 .7 g of the desired product as yellow crystals, mp 105-108''C. 

Example 273 

20 

M-(4-Ethylphenyl)-4-(4-pyridinyl)-2-pyrimidinamine, pyridine- 1 -oxide 

[0079] A mixture of 2.76 g of N-{4-ethylphenyl)'4-{4-pyridinyl)-2-pyrimidinamine and 3.45 g of m-chloroperbenzoic 
acid in 100 ml of dichloromethane was stirred at room temperature for 20 hours. The mixture was washed three times 
25 with an aqueous saturated solution of sodium bicarbonate and a small amount of saturated saline. The organic layer 
was dried over magnesium sulfate, filtered through diatomaceous earth, then evaporated in vacuo to give a gelatenous 
solid. The solid was slurried with 50 ml of dichloromethane and filtered. The solid was washed with a small amount of 
dichloromethane and air dried to give 500 mg of the product. Recrystaltization from absolute methanol gave 460 mg 
of the desired product, mp 223-225*' C. 

30 

Example 274 

|St-Phenyl-4-(4-pyridinyl)-2-pyrimldinamine, dihydrochloride 

35 [0080] A 2.0 g amount of N-phenyl-4-(4-pyridinyl)-2-pyrimidinamine was dissolved in 70 ml of dichloromethane with 
wanning. The solution was cooled to room temperature, then hydrogen chloride gas was bubbled in to give a brick red 
precipitate. The mixture became very thick and more dichloromethane was added. The precipitate was collected, air 
dried, then dried in vacuo and gave 2.63 g of the desired product as red-orange crystals, mp 259-262°C. 

40 Example 275 

N-[4-(4-Pyndinyl-2-pyrimidinyl]-1,4-benzenediamine, hydrochloride 

[0081 ] A 2.85 g amount of N-[4-[[4-(4-pyridinyl)-2-pyrimidinyl]amino]phenyl]acetamide was added to a mixture of 1 0 
45 ml of concentrated hydrochloric acid and 1 0 ml of water. The reaction mixture was heated at reflux for 90 minutes, then 
evaporated in vacuo to obtain a solid. The solid was recrystalllzed from 3A ethanol/water and gave 2.31 g of the desired 
product as a yellow crystalline solid, mp 292-295'*C. 

[0082] Additional hydrochloride salts listed in Examples 276 to 287 in Table V were obtained from the corresponding 
base compound by following procedures similar to those described in Examples 274 and 275 and employing various 
so other solvents such as isopropyl alcohol, ethanol, ether and the like. 



TABLE V 



Ex 


Compound 


IVIP'C 


276 
277 
278 


4-(3-Pyridinyl)-N-[3-trifluoromethyl)phenylJpyrimidinamine, hydrochloride 
N,N-Dimethyl-N'-[4-(3-pyridinyl)-2-pyrimidinyl]-1,4-benzenediamine, trihydrochloride 
N-[4-[2-(Dlethylamlno)ethoxy]phenyl]-4-(3-pyridinyl)-2-pyrimldinamine, hydrochloride 


220-223 
239-245 
115-150 (dec) 
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TABLE V (continued) 



Ex 


Compound 


MP^'C 


279 


N,N-Dimethyl-N'-[4-(2-pyridinyt)-2-(pyrinriidinyl)]-1 ,3-benzenedi£unine, dihydrochtoride 


204-213 


280 


N,N-Dimethyl-N'-[4-(2-pyrldlnyI)-2-pyrimidinyl)-1 ,3-benzenediamine, trihydrochlorrde 


202-205 


281 


N,N-Dlmethyl-N'-[4-(4-pyrldinyl)-2-pyrirnidinyl]-1,3-benzenediamine, dihydrochloride 


178-184 


282 


N-N-Dimethyl-N'-[4-(2-pyridinyl)-2-pyrinriidinyll-1,4-ben2enedlanfiine, dihydrochloride 


229-234 


283 


N,N-Dlmethy-N'-[4-(4-pyridinyl)-2-pyrimidlnyl]-1 ,4-ben2enediamine, trihydrochloride 


232-235 


284 


N-[4-(1-Aminoethyl)phenyl]-4-(3-pyridlnyl)-2-pyrimldinamine, trihydrochloride 




285 


N-[3-(1H-lmida2ol-1-yl)phenyl]-4-(2-pyridinyl)-2-pyrimidinamine, hydrochloride 


232.5-234 


286 


N-[3-(1H-lmidazol-l-yl)phenyI]-4-(4-pyridinyl)-2-pyrimldinamine, hydrochloride 


259*266 


287 


4-(2-Furanyl)-N-[3-(4-methyl-1-piperazinyl)phenylJ-2-pyrimidinamine, hydrochloride 


259-263 



15 Example 288 

N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine, sulfate 

[0083] A 2.48 g amount of N-phenyl-4-(4-pyridinyl)-2-pyrimidinamine was dissolved in 120 ml of absolute ethanol 
20 with heating, then a solution of 1 .02 g of concentrated sulfuric acid In 25 ml of ethanol was added dropwise with stirring. 

The mixture turned orange then a yellow precipitate fonned. The mixture was chilled, the preciptate was collected, by 

filtration, washed with cold ethanol then with ether, and air dried to give 2.73 g of yellow-orange crystals. 

[0084] The preceding compound was dissolved In a small amount of water, then a saturated aqueous solution of 

sodium bicarbonate was added to pH 8.0 to yield a light yellow precipitate. The precipitate was collected, washed with 
25 water and dried in vacuo . A 2.25 g portion this material was recrystallized from about 200 ml of absolute methanol in 

the cold. The product was collected, washed with absolute ethanol and dried in vacuo to give 1 .75 g of the desired 

product as orange cyrstals, mp 233-235''C. 

[0085] Additional sulfate salts which were prepared from the corresponding base compound in the manner described 
hereinabove are listed as Examples 289 to 300 in Table VI. 

30 

TABLE VI 





Ex 


Compound 


MP'^C 




289 


4-(2-Pyridinyl)-N-[3-trifluoromethyl)phenyl]-2-pyrimidinamine, sulfate 


208-211 


35 


290 


N-(3-Methylphenyl)-4-(2-thienyl)-2-pyrlmidinamine, sulfate 


207.5-210 




291 


4-(2-Furanyl)-N-(3-methylphenyl)-2-pyrimidinamine sulfate 


187-193 




292 


4-(4-Pyridinyl)-N-[3-(trifluoromethyl)phenyl)]-2-pyrimidinamine, sulfate 


250-253 




293 


N-(4-Methoxyphenyl)-4-(3-pyridinyl)-2-pyrimldinamine, sulfate 


103-123 




294 


N-Phenyl-4-{3-pyridinyl)-2-pyrimidinamlne, sulfate 


167-187 


40 


295 


4-(3-Pyridinyl)-N-[3-trifluoromethyl)phenyl]-2-pyrimidinamlne, sulfate 


196-199 




296 


N-(3,5-Dimethylphenyl)-[4-(3-pyridinyl)-2-pyrimldinamjne, sulfate 


209-214 




297 


N-(3,5-Dlmethylphenyl)-4-(2-pyridinyl)-2-pyrimidinamine, sulfate 


216-218 




298 


N-(3,5-Dimethylphenyl)-4-methyl-6-(5-melhyl-2-thienyl)-2-pyrimldinamine, sulfate 


232-234 


45 


299 


4-(2-Furanyl)-5-methyl-N-phenyl-2-pyrimidlnamine, sulfate 


140-144 




300 


N,N-Dimethyl-N*-[4-(4-pyridinyl)-2-pyrimidinyl]-1,3-benzenediamlne, sulfate 


204-211 



Example 301 



50 N-Phenvl-4-(4-pyrldlnyl)-2-pyrimidinamine. phosphate 

[0086] A 2.0 g amount of N-phenyl-4-(4-pyridinyt)-2-pyrimidinamine was dissolved in 1 00 ml of ethanol with heating. 
The solution was allowed to coot to room temperature, then a solution of 2.07 g of phosphoric acid in 25 ml of ethanol 
was added with stirring. The mixture was chilled for several hours, then the precipitate which fonmed was collected by 
55 filtration, washed twice with cold ethanol and dried In vacuo for 1 6 hours to give 3.43 g of the desired product as orange 
crystals, mp 210.5-212.5*»C. 

[0087] Additional phosphate salts which were prepared from the corresponding base compound in the manner de- 
scribed hereinabove are listed as Examples 302 to 305 in Table VII. 
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TABLE VII 



Ex 


Compound 


MP*C 


302 
303 
304 
305 


N-(3,5-Dimethylphenyl)-4-(3-pyridinyl)-2-pyrimldlnarnlne, phosphate 
N-(4-Metho)cyphenyl)-4-{3-pyridinyl)-2-pyrimidlnamine, phosphate 
N-Phenyl-4-(3-pyridinyl)-2-pyrimidinamine phosphate 
N-(3,5-Dimethylphenyl)-4-(2-pyridinyl)-2-pynmidinamine, phosphate 


190-192 
185-188 
176-179 

199-202 



Example 306 

N-Phenyl-4-(4-pyridinyl)-2-pyrimidinamine. (Z)'2-butenedioate (1 :1) 

[0088] A mixture of 4.97 g of N-phenyl-4-(4-pyridlnyl)-2-pyrimidinamine and 2.55 g of maleic acid was dissolved In 
hot 2-methoxyethanol. Cooling gave 4.15 g of the desired product as an orange crystalline solid, mp 211-21 4**C. 

Example 307 

^-Phenyl-4-(4«pyridinvl)-2-pyrimidinamine> dinltrate 

20 

[0089] A 2.0 g amount of N-phenyl-4-(4-pyridinyl)-2-pyrimidinamlne was dissolved in 1 00 ml of ethanol with heating. 
The solution was allowed to cool to room temperature, then a solution of 1 .5 ml of concentrated nitric acid in 25 ml of 
ethanol was added with stirring to give a red-orange precipitate. The mixture was allowed to stand 30 minutes at room 
temperature, then was chilled for several hours. The solid was collected, washed with cold absolute ethanol and air 
dried to give 2.80 g of the desired product as red-orange crystals, mp 1 67-1 69**C (dec.). 

Example 308 

N-Phenyl-4-(4-pyridlnyl)-2-pyrimidinamine. compound with 2-hydroxy-1.2.3-propanetricarboxylate (2:1) 

30 

[0090] A mixture of 4.97 g of N-phenyl-4-(4-pyridinyI)-2-pyrlmidinamine and 4.62 g of citric acid was dissolved in hot 
absolute ethanol. Cooling gave 6.14 g of the product of the example as a yellow cystalline solid, mp 155-157^C. 

Example 309 

35 

Oxo[phenyl[4-(4-pyridinyl)-2-pyrimidinyl]amino]acetic acid, ethyl ester 

[0091] A 4.08 g portion of 2-phenylamino-4-(4-pyridinyl)pyrimidine was dissolved in 20 ml of dimethylfomriamide. A 
5 g portion of 50% sodium hydride in oil was added using 10 ml of dimethylformamide as a wash. When bubbling 
ceased, a solution of 2.23 ml of ethyl oxalyl chloride in 10 ml of dimethylformamide was added dropwise. Chloroform 
and aqueous 1 0% potassium bicarbonate were added. The organic layer was separated, dried, filtered and evaporated 
giving the desired product. 

Example 310 

45 

M-(4-(2-Pyndinyl-2-pyrimidinyl]-4-benzenediamine, dihydrochloride 

[0092] A 12.86 g portion of N-[4-[[4-(2-pyridinyl)-2-pyrimidinyl]amino]phenyl]acetamjde in a mixture of 40 ml of water 
and 40 ml of concentrated hydrochloric acid was ref luxed for 30 minutes and then cooled. The solid was collected and 
^ dried, giving 10.84 g of the desired product, mp 285-288**C. 

[0093] Following the procedure of this Example, and using as starting materials the products of the Indicated exam- 
ples, the products or Examples 311-322 in Table VIII were derived. 



TABLE VIII 



Ex. 


Starting Material 


Product 


MP»C 


311 


Ex. 185 


N-Methyl-N'-[4-(3-pyridinyl)-2-pyrimidinyl]-1,4-benzenediamine 


164-166 
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TABLE VIII (continued) 





Ex. 


Starting Material 


Product 


MP*»C 




312 


Ex. 187 


N-Methyl-N-[4-(2-pyridinyl)-2-pyrimldlnylJ-1,4-benzenedlanriine 


110-112 


5 


O 1 o 


Cw 04 0 
Ca. £ I O 


NlafA./QaDurlHInif l\»9.n\frinniHintfl1_1 ^-KAnvonAf^lonnlnA HiKwHro^hlnriHa 

yr iuinyi^"fc^ynrniuinyij" i ,o~D6nzeneQiarnine, uinyurucnioi luo 






O I 




iN*L**-^*f*r'yriainyi^-^-pynrniuinyij- 1 ,0'Denzeneuiarnine 


1 00-909 




O 1 o 




fc"ivieinyi"i>i L** \H-pynainyi/-<:-pynrniuiny^ ,^~uen2en6uiarnin6, 
dihvdrochloride 






316 


Ex. 219 


N-[4-(2-Pyridinyl)-2-pyrimjdinyl]-1,3-benzened{amine 


153-156 


10 


317 


Ex. 182 


N-[3-(1-Aminomethyl)phenyl]-4-(3-pyridinyl)-2-pyrimidinamine 


230(dec.) 




318 


Ex. 222 


N-[4-(5-l\/lethyl-2-thlenyl)-2-pyrimldlnyll-1,4-benzenedlamine, 
dihydrochlorlde 


284-287 




319 


Ex. 228 


N-[4-(2-Furanyl)-2-pyrimidinyl]-14-benzenedlamlne, dihydrochloride 


261-266 


15 


320 


Ex. 226 


2-Methyl-N-[4-{3-pyridinyl)-2-pyrlmjdinyl]-1,4-benzenediamine 


176-178 


321 


Ex. 230 


2-Methyl-N-[4-(2-pyridinyl)-2-pyrlmidlnyl)-1,4-benzenedlamlne 


196-198 




322 


Ex. 191 


N-[4-(4-Pyridinyi)-2-pyrimidinyl]-1,4-benzenedlamine 


192-193.5 



Example 323 

20 

2-[1-[4-[[4-(3-Pyrldinyl)-2-pyrlmldinyl]aminolphenyl]ethylidene]hydrazlnecarboxamlde 

[0094] A 2.9 g portion of 1-[3-[[4-(3-pyridinyl)-2-pyrinaidlnyl]anriino]phenyl]ethanone was mixed with 1 .23 g of semi- 
carbazide hydrochloride in 200 ml of absolute ethano! and 1.10 ml of ION sodium hydroxide was added. This mixture 
was refluxed overnight, then cooled to room temperature and the solid collected and washed with ethanol, water and 
ethanoi. The solid was recrystalllzed from dimethytsulfoxide/ethanol, giving 2.9 g of the desired product, mp 256-258°C. 

Example 324 

3^ N-[4-[2-[bis(1-Methylethyl)aminolethoxy]phenyl]-4-(3-pyridinyl)-2-pyrimidinamine 

[0095] A 2.64 g portion of 4-[[4-{3-pyridinyl)-2-pyrimldinyl]amino]phenol was dissolved in 60 ml of dimethylformamide 
by warming on a steam bath and then cooled. A 2.0 g portion of diisopropylaminoethyl chloride hydrochloride was 
added and dissolved with stirring. A 20 ml portion of 5N sodium hydroxide was added dropwise over 5 minutes, then 
^ 5 ml of water was added and the mixture was stin-ed for 20 hours. The mixture was then heated on a steam bath for 
30 minutes, allowed to stand 48 hours and then evaporated. The residual gum was purified by flash dry column chro- 
matography on silica gel eluting fractions 1 -3 with methanol and fractions 4-6 with 1 % methanol in chloroform. Fractions 
4-6 were combined and evaporated, giving 500 mg of the desired product. 

^ Example 325 

a-l\4ethyl-4-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]benzenemethanol 

[0096] A 1.45 g portion of 1-[3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]phenyl]ethanone was dissolved with stinging in 
^ 220 ml of ethanol. A 125 mg portion of sodium borohydride was added and stirring continued for 3 hours. A 63 mg 
portion of sodium borohydride was added and stirring continued ovemight. A 2 ml portion of glacial acetic acid was 
added and the mixture evaporated. The solid was triturated with water, dried and recrystalllzed from 30 ml of ethanol 
giving 710 mg of the desired product, mp 145-147^0. 

^ Example 326 

j^-[1-[3-[[4-(3-Pyridinvl)-2-pyri[Tiidinyl]amino]phenyl]ethyl]formamide 

[0097] A mixture of 2.9 g of 1-[3-[[4-(3-pyr{dlnyl)-2-pyrimidlnyI]amino]phenyl]ethanone, 40 ml of fonmamide and 13 
ml of concentrated formic acid was refluxed for 15 hours, then cooled and evaporated. The residue was partitioned 
between unsaturated aqueous potassium bicarbonate and chlorofonn. The organic phase was separated, dried, filtered 
and evaporated. The residue was chomnatographed on silica gel, eluting 125 ml fractions, fractions 1 -4 with chlorofomri 
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and fractions 5-7 with 2% nrtethanol in chloroform. Fractions 5-7 were combined and evaporated, giving 1 .25 g of the 
desired product as a yellow foann. 

Example 327 

5 

2- [[4-(3-Pyrtdinyl)-2-pyrimidlnyllamlno]phenoi 

[0098] A mixture of 35 g of N-(2-methoxyphenyl)-4-(3-pyridinyl)-2-pyrimidlnamine In 200 ml of 47% aqueous hydro- 
bromic acid was refluxed for 7 hours and then evaporated. The residue was mixed with saturated aqueous potassium 
10 bicarbonate and allowed to stand overnight, then filtered. The filtrate was concentrated, giving 3.5 g of the desired 
compound, mp 166-1 eg'^C. 

Example 326 

IS ^-[3-(1H-lmidazol-1-yl)phenyl]-4-(2-pyrid{nyl)-2-pyrimidinamine 

[0099] A solution of 250 ml of 2-acetylpyridine and 500 ml of N,N-dimethylformamide dimethyl acetal was heated on 
a steam bath for 6 hours. After concentrating the reaction solution under vacuum, 1 liter of hexane was added to the 
part crystalline residue. The product was collected as small crystalline particles which were washed with an additional 
20 liter of hexane. Air drying was followed by drying at 45*^0 under vacuum, leaving 350.7 g of 3-dimethytamino-1 -(2-py- 
ridinyl)-2-propen-1 -one. 

[0100] A mixture of 289.0 g of imidazole, 292 g of potassium carbonate, 3 liters of dimethyl sulfoxide, and 300.0 g 
of 1 •fluoro-3-nitrobenzene was stirred and heated for 25.5 hours between 1 05-11 0*'C. Then the reaction was poured 
into 6 liters of water and cooled in the refrigerator over the weekend. The crystalline product was collected and washed 

25 with 1 liter of water. Air drying gave 357.6 g of solid. The solid was taken up in 2.4 liters of ethyl acetate and the hot 
solution passed through hydrous magnesium silicate. After boiling the filtrate down to 1 .5 liters, it was cooled to give 
a precipitate which was collected and washed with 200 ml of ethylacetate, to leave 151 .7 g of off-white crystals. After 
evaporating the mother liquor to dryness, the residue was recrystallized from 350 ml of ethyl acetate to give 59.7 g 
more product. The mother liquor from the second fraction was evaporated and the residual material recrystallized twice 

30 from ethyl acetate to give 30.9 g more product. Total product, 242.3 g of 1 -(3-nitrophenyl)-1 H-imidazole. 

[0101] In a Parr hydrogenation bottle was placed 75.00 g of 1-(3-nitrophenyl)-1H-imidazole, 0.70 g platinum oxide, 
and 250 ml of ethanol. Shaking of this mixture In a Parr hydrogenation apparatus was continued until no more hydrogen 
was taken up. This process was repeated with 76.33 g of the Imidazole, 1 .0 g of platinum oxide and 250 ml of ethanol 
and again with 90.4 g of the Imidazole, 1 .0 g of platinum oxide and 240 ml of ethanol, until a total of 241 .63 g had been 

35 reduced. For each batch the catalyst was filtered off and the solvent was removed under vacuum; and then the residues 
were combined to give 207.2 g of gray crystalline amine. Next the amine was recrystallized from 530 ml of 2-propanol. 
After collecting the product, it was washed with 200 ml of 2-propanol, and dried, under vacuum, to give 156.4 g of 

3- {1 H-imidazol-1 -yl)benzamlne. 

[0102] A solution of 43.3 g of hydrogen chloride In 290 ml of ethanol was added to 189.0 g of 3-(1H-imldazol-1-yl) 
^0 benzamlne In a 2 liter Erienmeyer flask. Then 104.7 g of cyanamid was added. The mixture was cautiously warmed 
in a water bath to an internal temperature of 83''C over 25 minutes. When no exotherm had been noted, the flask was 
placed inside the steam bath and heated for 2 hours. A final temperature of 97^C was achieved. The resulting brown 
syrup which was [3 (1 H-imidazol-1 -yl)phenyl]guanidine, monohydrochloride, was used In the next reaction without 
further purification. 

45 [0103] A mixture of 164 g of potassium carbonate, 209.1 g of 3-dlmethylamlno-1-(2-pyridyl)-2-propen-1-one, 1 .187 
mole of crude [3-(1H-imidazol- 1-yl)phenyl]guanidlne monohydrochloride, and 1 liter of methoxyethanol was stirred 
and heated under very gentle reflux. A dry-Ice condenser filled with water was used to prevent plugging by the dimeth- 
ylammonium carbonate which is given off by the reaction. The reaction was stopped after 26.5 hours and permitted to 
stand overnight. A heavy precipitate had formed which was collected as A and washed with 100 ml of ether. The filtrate 

50 was concentrated under vacuum as B. Both A and B were triturated with 1 .5 liters of water. Then A was washed with 
300-400 ml of ethanol, followed by 100 ml of ether to leave, on drying, 172.9 g of gray solid, mp 200-202'*C. Recrys- 
tallization of B from 150 ml of 2-propanol gave a black solid, C. Next, a classical fractional recrystallization was carried 
out using methoxyethanol as the solvent. In the final stages, a large amount of charcoal was added to remove color. 
In this fashion two main fractions were obtained D, 79.0 g of yellow crystals, mp 204.5-205.5°C, and E, 18.05 g of 

55 yellow crystals, mp 204-204.5**C. The yield of D plus E was 26% of the desired product. 
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EXAMPLE 329 

1 -(2-Chioroethoxy)-3-nitroben2ene 

5 [0104] A mixture of 6.96g. of m - nitrophenol, 100 ml. of 2-butanone, 6.9 g. of potassium carbonate, and 11 .74 g. of 

2 chloroethyl-tosylate was stirred and heated under reflux for 24 hours. After cooling to room temperature, the salts 
were filtered off and the filtrate concentrated under vacuum. The residue crystallized on seeding and was recrystallized 
from carbon tetrachloride to give 8.3 g. of product, m.p. 54.5° - 57° C. 

10 EXAMPLE 330 

1 -[2-(3-Nitrophenoxy)ethyl]-1 H-imldazole 

[0105] After dissolving 3.74 g. of imidazole in 60 ml. of dry N,N-dimethylformamide, 1 .78 g. of 50% sodium hydride 
15 In oil was added. When the effervescence had stopped (circa 1 hr), 7.35 g, of 1 -(2-chloroethoxy)-3-nitrobenzene was 
added. After stirring overnight, the reaction was concentrated under vacuum. Water was added to the residue and the 
product was extracted into chloroform. The product was extracted out of the chloroform layer with dilute hydrochloric 
acid. Next, the aqueous acid layer was neutralized with potassium carbonate and the oily product extracted into chlo- 
roforni. Upon drying the chloroform extract with sodium sulfate, it was concentrated under vacuum to an oil which 
20 crystallized on standing. Recrystallization from isopropyl acetate gave 6.12 g. of product as the monohydrate, m.p. 
52.5°-55.5° C. 

EXAMPLE 331 

25 3-[2-(1 H-lmidazol-1 -vDethoxylbenzamine 

[0106] Using a Parr hydrogenator, 5.00 g, of 1 -[2-(3-nitrophenoxy)ethyl]-1 H-imidozole in 100 ml. of ethanol and 0.2 
g. of platinum oxide was hydrogenated until the hydrogen uptake stopped. The catalyst was filtered off and the filtrate 
concentrated under vacuum. Several recrystaliizations from isopropyl acetate gave 2.8 g. of amine, m.p. 74^-76.5'* C. 

30 

EXAMPLE 332 

[3-(2-(1 H-lmidazol-l -yl)ethoxy]phenyll-guanidine Dihydrochloride 

35 [01 07] To a solution of 1 .7 g, of hydrogen chloride in 50 ml. of ethanol was added 4.70 g. of 3-[2-(1 H-imidazol-1 -yl) 
ethoxyjbenzamine in 10 ml. of ethanol. After concentration under vacuum a foam was obtained which gradually crys- 
tallized. Next 1 .95 g. of cyanamid and 20 ml. of ethanol were added and the mixture heated cautiously, first in a water 
bath, then directly in a steam bath for a total of 5 hours. A light brown oily guanidine resulted, which was used without 

purification. 

40 

EXAMPLE 333 

3-[2-(4 -Morpholinyl)ethoxy]-benzenamlne 

<5 [0108] N-[2-Chloroethyl)morpholine hydrochloride, 80 g., was partitioned between 5N sodium hydroxide and meth- 
ylene chloride. After drying the organic layer over magnesium sulfate, the solvent was removed under reduced pressure 
to leave 65 g. of free amine. 

[01 09] To 36.01 g. of m-aminophenol dissolved in 325 ml. of N.N-dlmethyifonDamide, 1 6.3 g, of 50% sodium hydride 
in oil was added. The reaction was stirred for 1 hour, until the effervescence stopped; then 57 g. of N-(2-chloroethyl) 
50 morphollne, from above, was added. After stirring overnight, the mixture was heated on a steam bath for 1/2 hr, then 
concentrated under vacuum. The residue was taken up in 300 ml. of 2N hydrochloric acid and washed twice with ether. 
After basifying with 1 0N sodium hydroxide, the product was extracted into ether, dried (magnesium sulfate), filtered 
through hydrous magnesium silicate and evaporated to a brown oil. Distillation gave 34.0 g. of a golden oil, b.p. 165°- 
180° C./0.45mm. 

55 
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EXAMPLE 334 

[3-[2-(4-Morpholinyl)ethoxylphenyllguanidine monohydrochloride 

[01 1 0] Prepared from 3-[2-(4-morpholinyl)ethoxy]-benza-mine by the method of Example 332 
EXAMPLE 335 

1 -(Bromoacetyl)-4-methylpiperazine monohydrochloride 

{0111 J A solution of 10.0 g, of 1 -methyeplperazine In 150 ml of chloroform was cooled in a water bath while 17.3 g, 
of bromoacetyl chloride in 150 ml, of chloroform was added dropwise, with stirring, over 1/2 hour. A calcium chloride 
tube protected the reaction from moisture. After stirring overnight, the precipitate was collected and washed with chio* 
roform. The crude product was dried under vacuum at 50** and used as such. 

EXAMPLE 336 

1-[(4-Amlnophenoxy)acetyl]-4-methylplperazine 

[01 12] Prepared from p-amlnophenol and 1 -(bromoacetyt)-4-methylpiperazine by the method of Example 333 to give 
a product of m.p. 71 ••73° C. 

EXAMPLE 337 

1-[[4'[(Amlnoiminomethyl)amlno]phenoxy]acetyll-4-methylplperazine Dihydrochloride 

[01 1 3] Prepared from 1 -[(4-aminophenoxy)acetyl]-4-methylplperazine by the method of Example 332. 



TABLE IX 



Ex. 


AcryloyI Source 


Phenylguanidlne precurser 


Product 


Mp»C. 


338 


Ex.11 


[3-[2-{1 H-lmldazol-l -yl)-ethoxy] 
phenyl]guanldlne dihydrochloride 


N-[3-[2-(1 H-lmldazol-1 -yl)ethoxy] 

phenyl-4-(2-pyridlnyl)- 

2-pyrlmidlnamlne 


149-151.5 


339 


Ex. 13 


[3-[2-(4-morpholinyl)-ethoxy] 

phenyl]guanldlne 

monohydrochloride 


N-[3-[2-(4-morpholinyl)ethoxy] 

pheny!]-4-(4-pyridlnyl)- 

2-pyrimidlnamlne 


179-181 


340 


Ex. 24 


[3-[2-(4-morpholinyl)ethoxy]phenyl] 
guanidine monohydrochloride 


N-[3-[2-(4-morpholinyl)ethoxy] 

phenyl]-4-(2-thienyl)- 
2-pyrimjdinamine 


134-136 


341 


Ex.10 


[3-[2-(4-morpholinyl)ethoxy]phenyl] 
guanidine monohydrochloride 


4-[2-furanyl) 

-N-[3-[2-(4-morpholinyl)ethoxy] 
phenyl]-2-pyrimidinamine 


88-90 


342 


Ex. 24 


1 -[[4-[(Aminoiminomethyl)amino] 
phenoxy]acetyl]-4-methyl 
piperazine dihydrochloride 


1 -Methyl-4-[[4-(2-thienyl)- 

2-pyrimidinyl]-aminophenoxy] 

acetylpiperazine 


173 175 


343 


Ex. 24 


(4-chlorophenyl) guanidine 
carbonate 


N-(4-chlorophenyl)-4-(2-thlenyl)- 
2-pyrimldlnamine 


185-186 


344 


Ex. 26 


(2-[bts(1-methylethyI)amino[ethoxy 
[guanidine hydrochloride 


N-[2-[2-(bis(1 -methylethyl) amino] 

ethoxy]phenyl]-4-(3-pyridinyl)- 

2-pyrlmidlnamine 


54-57 



[01 1 4] The disease diabetes mellitus is characterized by metabolic defects In the production and utilization of glucose 
which results in the failure to maintain appropriate blood sugar levels. The result of this defect is elevated blood glucose 
or hyperglycemia. Research on the treatment of diabetes has centered on attempts to nomnalize fasting and postpran- 
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dial blood glucose levels. Treatments have included parenteral administration of exogenous insulin, oral administration 
of dmgs and dietary therapies. 

[0115] Two major forms of diabetes mellltus are now recognized. Type I diabetes, or insulin-dependent diabetes, is 
a result of an absolute deficiency of insulin, the hormone which regulates glucose utilization. Type II diabetes, or insulin- 
independent diabetes, often occurs In the face of nomnal, or even elevated, levels of insulin and appears to be the 
result of the inability of tissues to respond appropriately to insulin. 

[0116] The compounds of the present invention and the pharmacologically active acid-addition salts thereof, effec- 
tively lower blood glucose levels when administered orally to genetic strains of hyperglycemic mice which are animal 
models of type II diabetes. The exact mechanism by which they act Is not Icnown and the invention should not be 
construed as limited to any particular mechanism of action. As effective hypoglycemic agents, these compounds are 
useful for the treatment of hyperglycemia In type II diabetes. 

[0117] The compounds of this invention were tested for hypoglycemic activity according to the following procedure. 
[0118] Obese mice [C57 BI/6J (ob/ob)], their lean littermates (ob/± or +/+) and diabetic mice [C57 Bl/Ks (db/db)] and 
their non-diabetic littemiates (db/+ or 4-/+) were obtained from Jackson Laboratories, Bar Harbor, Maine. Obese mice 
were 8 weeks of age and diabetic mice were 9 weeks of age at the start of the test. 

[0119] The test compounds were dissolved In methanol, mixed with powdered food Purina rodent chow on a weight 

of compound to weight of chow basis and thoroughly dried. 

[0120] Groups of 4 control mice received vehicle (methanol) treated chow. 

[01 21 ] Groups of 4 test mk:e were fed ad libitum for one month and food consumption was measured daily (on week 
days) by weighing the food bins before and after the addition of fresh chow. Thus a 40 g mouse fed the test compound 
at a concentration of 0.02% of the diet would receive a dose of 20 mg/kg/day if It ate 4 g of chow per day 
[0122] Blood samples were collected before the first treatment and once at the end of each week of treatment by 
retro-orbital puncture using the end of each week of treatment by retro-orbital puncture using heparinized capillary 
tubes. Plasma was separated by centrifugation in a Beckman microfuge for 5 minutes. Plasma glucose concentrations 
were determined with the Beckman Glucose Analyzer which uses a glucose oxidase method. 
[0123] The results of this test on representative compounds of this invention appear in Table X. 
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Blood Glucose Levels in mg/lOOmi 
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Glucose Levels in ma/lOOml 
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Claims 

Claims for the following Contracting States : AT, BE. CH, DE, FR, GB, IT, LI, NL, SE 

1 . A compound selected from the group consisting of those of the formula: 




R3 



wherein is hydrogen, alkyKC^-Cs), -COCO2C2H5 or N.N-dimethylaminoethyi; R2 is mono- or poly-substituted 
phenyl wherein the substituents are alkyKCi-Cg), a!koxy(C^-C3), chloro, bromo, trifluoromethyl, hydroxy, phenyl, 
amino, monoaIkyl-(Ci-C3)amino, dialkyl{C^-C3)amino, alkyl-(Ci-C3)keto, propenyloxy, carboxyl, oxyacetic acid, 
oxyacetic acid ethyl ester, sulfamilamido, N,N-dialkyl(Ci-C3)sulfanilamido, N-methylpiperazinyl, piperidinyl, 1H- 
imldazol-1-yl, IH-triazol-l-yl, 1H-benzimidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dlmethylben2yl or moieties of the 
formula; 



0 0 
II II 

-CO2R/ -NH-C-R, -NR-C-R, -0-(CH2)n-N^ 

R 



NHCHO N-OH N-OCH3 

8 /M II II 

-C-NH-(CH2)n-N, -CH-CH3, -C-CH3, -C-CH3, 
R 



r S r-\ 

-CH-CH3, -NHCH2-C-N , — N N — (f ^ 



R 



O 

II 



-(CH2)m-R7. -X-(CH2)m-"R7 and -X-CH2-C-N^^ ^ N-Rs 



wherein R is alkyi (0^-03), X is oxygen (-O-) or sulfur (>S-), m is 1>3, n is 2 or 3, Rg is hydrogen, aikyl(C^-C3), 
alkoxy(C^-C3), chloro, bromo, iodo or trifluoromethyl, R7 is 1H-imidazol-1-yl or morpholino and Rq Is atkyKC^-Cs), 
phenyl or monosubstltuted phenyl wherein the substituents are alkyKC^-Cs), halogen or trifluoromethyl; R3 Is 2-py- 
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rldinyl, 3-pyriclinyI, 4-pyrldinyl, 2-methyl-3-pyridinyl, 6-melhyI-3-pyrtdinyl, 2-furanyl, 5-methyl-2-furanyl, 2,5-dime- 
thyl-3-furanyl, 2-thtenyl, 3-thienyl, 5-methyl-2-thienyl, 2-pheno-thiazinyl, 2-pyra2inyl, 2-benzofuranyl, 2-(pyrid- 
ine-N-oxide), 3-(pyridine-N-oxide), 4-(pyridine-N-oxide), 1 H-lndol-2-yl, 1H-indol-3-yl, 1-methyl-1H-pyrrol-2-yl, 
4-quinolinyl, 4-pyridinyl methyl iodide, dimethylaminophenyl or N-acetyl-N-methylamlnophenyl; R4 is hydrogen or 
alkyKC^-Cs); and R5 is hydrogen or alkyl(C^-C3); and the phamnacologically acceptable acid-addrtion salts thereof; 
with the proviso that when Is hydrogen, Rg is 4-methylphenyl, R4 is hydrogen and R5 is methyl then is other 
than 2-furanyl. 

2. The compound according to Claim 1 ; N-{3-(1 H-imldazol-1 -yl)phenyl}-4-(4-pyridinyl)-2-pyrimidinamine. 

3. The compound according to Claim 1 ; N-{3-(1 H-lmidazol-1 -yl)phenylH-(2-pyridinyl)-2-pyrimidlnamine. 

4. The compound according to Claim 1; N,N-dlmethyl-N'-{4-methyl-6-(4-pyridinyl)-2-pyrimidinyl}-1,4-benzenedi- 
amine. 

5. The compound accoreiing to Claim 1 ; N'-{4-(2-f uranyl)-5-methyl-2-pyrimidinyl}-N,N-dimethyl-1 ,4-benzenediamlne. 

6. The compound according to Claim 1 ; N-{4-(dimethylamino)phenyl}-4-(4-pyridinyl)-2-pyrjmidinamine. 

7. The compound according to Claim 1 ; 4-(2-furanyl)-N-(3-methylphenyl)-2-pyrimidinamine. 

8. The compound according to Claim 1 ; N,N-dlmethyl-N'-{4-(4-pyridlnyl)-2-pyrimidinyl)-1 ,3-benzenedlamine, sulfate. 

9. The compound according to Claim 1 ; N-{4-{2-(diethylamino)ethoxy}phenyl}-4-(4-pyridinyl)-2-pyrimidinamine. 

10. The compound according to Claim 1; 4-(1H-lndol-3-yl)-N-phenyl-2-pyrimidlnamlne. 

11. The compound according to Claim 1; N-(4-ethylphenyl)-4'(4-pyridinyi)-2-pyrlmidtnamine. 

12. The compound according to Claim 1; N,N-dimethyl -N'-(4-(3-pyridinyl)-2-pyrimtdinyl}-1,4-benzenediamine, trihy- 
drochloride. 

13. The compound according to Claim 1; N-{4-(1H-imidazol-1-yl)phenyl}-4-(3-pyrldlnyl)-2-pyrimidinamlne. 

14. The compound according to Claim 1 ; N-{4-(4-methyl-1-piperazlnyl)phenyl}-4-(3-pyridinyl)-2-pyrimldinamine. 

15. The compound according to Claim 1; N-{3-methylphenyl}-4-(4-pyridinyl)-2-pyrlmidlnamine. 

16. A composition of matter in dosage unit form comprising from about 5 mg to 1500 mg of a compound of Claim 1 in 
association with a phannaceutically acceptable carrier 

17. A process for producing a compound of the fonmula: 



wherein R^, R2, R3, R4 and R5 are as defined in Claim 1, which comprises condensing an alkanoyl-heteroaryl 
derivative of the fonnula: 




R3 
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0 
II 

R3-C-CH2-R4 



wherein R3 and R4 are as hereinafter defined with an N.N-di(lower alky!) formamide or acetamide di(iower allcyl)- 
acetal at SO'^C - ISO^'C for 4-24 hours to provide a 3-dl(lower alkyl)amlno acrylophenone of the formula: 



ill* 

R3-C-C= C-N (lower alkyl)2 
which is then cyclized with a substituted phenylguanidine of the fonrnula: 



HN Ri 

R2 



wherein and R2 are as hereinbefore defined in an inert orgaic solvent at the reflux temperature for 6-48 hours. 

18. A compound according to Claim 1 wherein the compund is: 

N-(4-Ethylphenyl)-4-(6-methyl-3-pyridinyl)-2-pyrimidinamine; 

N-(4-Ethylphenyl)-6-methyl-4-(6-methyl-3-pyridinyl)-2-pyrimidinamine; 

N-(4-Ethylphenyl)-4-(-2-pyra2inyl)-2-pyrimidinamine; 

N-(3-MethyIphenyl)-4-{2-pyra2inyl)-2-pyrimidinamine; 

N-1-Naphthalenyl)-4-(4-pyridinyl)-2-pyrimidlnamine; 

N-1-Naphthalenyl)-4-(2-pyrldinyl)-2-pyrimidinamine; 

N-CycIopentyl)-4-(2-pyridinyl)-2-pyrimidinamine; 

N- (Phenyl)-4-(4-quinoIlnyl)-2-pyrimidlnamine; 

N-(Phenyl)-4-(1H-pyn'ol-2-yl)-2-pyrimidinamlne; 

N-(3-Methylphenyl)-4-(1H-pyrrol-2-yl)-2-pyrimidinamine; 

N,N -(Dimethyl-N'-{4-(3-methyi-2-thienyl)-2-pynmtdinyl}-1,4-benzenediamine; 

N-{4-(2-Pyridinyl}-2-pyrimidinyl)-1H-benzimrdazol-2-amine; 

N-{4-(2-Furanyl)-2-pyrimidinyl)-1H-benzimida20l-2-amjne; 

N-(3-Methoxyphenyl)-4-(3-methyl-2-thienyl)-2-pyrimidinamine; 

N-{4-(2-Furanyl)-2-pyrimidinyl}-1H-benzlmidazol-2-amine; or 

N- (3-Methoxyphenyl)-4-(3-methyl-2-thienyl)-2-pyrimidinamine. 

19. Use of a compound selected from the group consisting of those of the formula: 



72 



EP 0 233 461 B2 




R3 



wherein is hydrogen, alkyKC^-Cg), -COCOgCgHg or N,N-dlmethylamlnoethyl; Rg is mono- or poly-substituted 
phenyl wherein the substituents are alkyl(Ci-C6), alkoxy(Ci-C3), chloro, bromo, trifluoromethyl, hydroxy, phenyl, 
amino, monoalkyi- (Ci-C3)amino, dialkyl(Ci-C3)amino. alkyl-(Ci-C3)keto. propenyloxy, carboxyl, oxyacetic acid, 
oxyacetic acid ethyl ester, sulfanilamide, N,N-dialkyl(Ci-C3)sulfantlamido, N-methylpiperazinyl, piperidinyl, 1H- 
imidazol-1-yl, 1H4riazol-1-yl, 1H'benzlmidazol-2-yl, 1-naphthyl, cyclopentyl, 3,4-dimethylbenzyl or moieties of the 
formula: 



0 0 
II II 

-CO2R, -NH-C-R, -NR-C-R, -0-(CH2)n-N^ 



NHCHO N-OH N-0CH3 

S /M II II 

-C-NH- (CH2)n-N, -CH-CHj, -C-CH3, -C-CH3, 
R 



-CH-CH3, -NHCH2-C-N , — N N 

\ \ / 

R 



/ \ 

(CH2)in-R7. -X-(CH2)m-R7 and -X-CH2-C-N ^ N-Rs 



wherein R is alky) (C^-C3), X is oxygen {-0-) or sulfur (-S-), m is 1-3, n is 2 or 3, R5 is hydrogen, alkyl(Ci-C3), 
alkoxy(C^-C3), chloro, bromo, iodo or trifluoromethyl, R7 is 1H-imidazol-1-yl or morpholino and Rq is alkyl(Ci-C3), 
phenyl or monosubstituted phenyl wherein the substltutents are alkyl(Ci-C3), halogen or trifluoromethyl; R3 is 
2-pyridinyl, 3-pyrldlnyl, 4-pyridinyl, 2-methyl-3-pyridlnyl, 6-methyl-3-pyridinyl, 2-furanyl, 5-methyl-2-furanyl, 
2,5-dimethyl-3-furanyl, 2-thlenyl, 3-thienyl, 5-methyl-2-thlenyl, 2-pheno-thiazinyl, 2-pyrazinyl, 2-benzofuranyl, 
2-(pyridine-N-oxlde), 3-(pyridine-N-oxide), 4-(pyridine-N-oxide), 1H-indol-2-yl, 1H-indol-3-yl, 1-methyl-1H-pyrrol- 
2-yl, 4-quinolinyl, 4-pyridinyl methyl iodide, dimethylaminophenyl or N-acetyl-N-methylaminophenyl; R4 is hydro- 
gen or alkyl(C^-C3); and R5 is hydrogen or alkyl(Ci-C3); and the phanmacologically acceptable acid-addition salts 
thereof; 

in the preparation of a medicament for the treatment of asthma, allergic diseases, inflammation or diabetes in 
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mammals. 

Claims for the following Contracting States : ES, GR 

1 . A process for producing a compound of the fonnula 



R5 



N. 



I 

-N — R2 




R3 



wherein Is hydrogen, alkyl(Ci-C3), -COCO2C2H5 or N.N-dimethylamlnoethyl; R2 is mono- or poly-substituted 
phenyl wherein the substituents are alkyKC^-Ce), alkoxy(Ci-C3), chloro, bromo, trifluoromethyl, hydroxy, phenyl, 
amino, monoalkyl(Ci-C3)amino, dlalkyl(C^-C3)amino, alkyl(Ci-C3)keto, propenyloxy.carboxyl, oxyaceticacid, oxy- 
acetic acid ethyl ester, sulfanilamido, N,N-dialkyl(C^-C3)sulfanilamido, N-methylpiperazinyt, piperidinyi, 1H-imlda- 
zol-1-yI, 1H-trlazol-1-yl, 1 H-benzlmidazol-2-yl, 1-naphthyl, cyclopentyl, 3, 4-dlmethy (benzyl or moieties of the for- 
mulae: 



0 
(( 

-CO R, -NK-C- 



0 
II 

'NR-C-R, 



•0-(CH, 



/ 




wherein R is alkyl(C^-C3), X Is oxygen (-0-) or sulfur (-S-), m is 1-3, n is 2 or3, Rg is hydrogen, alkyKCi-Cg), alkoxy 
(C^-C3), chloro, bromo, iodo ortrifluoromethyl, R7 is 1H-imidazol-1-yl or morpholino and Rg is alkyl(C^-C3), phenyl 
or monosubstituted phenyl wherein the substituents are alkyi (C1-C3), halogen ortrifluoromethyl; R3 is 2-pyridinyl, 
3-pyridinyl, 4-pyridinyl, 2-methyl-3-pyridinyl, 6-methyl-3-pyridinyl, 2-furanyl, 5-methyl-2-furanyl, 2,5-dimethyl- 

3- furanyl, 2-thienyl, 3-thienyl, 5-methyl-2-thienyl, 2-pheno-thiazinyl, 2-pyrazinyl, 2-benzofuranyl,2-(pyridine-N-ox- 
Ide), 3-(pyridine-N-oxide), 4-(pyridine-N-oxide). 1H-lndol-2-yl, 1 H-lndol-3-yl, 1 -methyl- 1H-pyrrol-2-yl, 4-qulnolinyl, 

4- pyridinyl methyl iodide, dimethyiaminophenyl or N-acetyl-N-methylaminophenyl; R4 is hydrogen or alkyl(C^-C3); 



74 



EP0233 461 B2 



and R5 Is hydrogen or aIkyl(Ci-C3); and the pharmacologically acceptable acid-addltlon salts thereof with the 
proviso that when is hydrogen, R2 is 4-methytphenyi, R4 is hydrogen and R5 is methyl then R3 Is other than 
2-furanyl, said process comprising condensing an alkanoyt-heteroaryl derivative of the formula: 

O 
II 



wherein R3 and R4areas hereinbefore defined with anN,N-dl(lowerall(yl)formamideoracetamidedl (lower alkyl)- 
acetal at SO'-ISO'C for 4-24 hours to provide a 3-di(lower alkyl)amino acrylophenone of the formula: 



0 

;i I- 
?.,-c-c= 

which is then cyclized with a substituted phenylguanidine of the fomnula: 



/■ 

\ 

wherein R^ and R2 are as hereinbefore defined in an inert organic solvent at the reflux temperature for 6-48 
hours. 

The process according to Claim 1 for producing N-[3-(1H-lmida2ol-1-yl)phenyl]-4-(4-pyridinyl)-2-pyrimidjnamine. 

The process according to Claim 1 for producing N-[3-(1H-imidazol-1-yl)phenyl]-4-(2-pyridinyl)-2-pyrimidinamine. 

The process according to Claim 1 for producing N,N-dimethyl-N'-[4-methyl-6-(4-pyrldinyl)-2-pyrimidinyl]-1 ,4-ben- 
zenediamine. 

The process according to Claim 1 for producing N'-[4-(2-furanyl)-5-methyl-2-pyrimidinyl]-N,N-dimethyl-1 ,4-ben- 
zenedlamine. 

The process according to Claim 1 for producing N-[4-(dimethylamino)phenyl]-4-(4-pyridinyl)-2-pyrimidinamine. 

The process according to Claim 1 for producing 4-(2-furanyl)-N-(3-methylphenyl)-2-pyrimldinamine. 

The process according to Claim 1 for producing N,N-dimethyi-N44-(4-pyridinyl)-2-pyrimidlnyl]-13-benzenedi- 
amine, sulfate. 

The process according to Claim 1 for producing N-[4-(2-(diethylamino)ethoxy]phenyl]-4-{4-pyridinyl)-2-pyrimidi- 
namine. 



1*5 

C-N( lower alkyl) 
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10. The process according to Claim 1 for producing 4*(1H-indol*3-yl)-N-phenyl-2-pyrimldinamine. 

11. The process according to Claim 1 for producing N-(4-ethylphenyl)-4-(4-pyridinyl)-2-pyrimidinamine. 

12. The process according to Claim 1 for producing N,N-dimethyl-N*-[4-(3-pyrjdinyl)-2-pyrimidinyl]-1,4-benzenedi- 
amine. trihydrochlorlde. 

13. The process according to Claim 1 for producing N-[4-(1H-lmldazol-1-yl)phenylH-(3-pyridlnyl)-2-pyrlmldinamine. 

14. The process according to Claim 1 for producing N-[4-(4-methyl-1-piperazinyl)phenyl]-4-(3-pyrldlnyl)-2-pyrimidl- 
namlne. 

15. The process according to Claim 1 for producing N-(3-methylphenyl)-4-(4-pyridinyl)-2-pyrimidinamine. 

16. The process according to Claim 1 for producing the following compounds 

N-(4-Ethylphenyl)-4-(6-methyl-3-pyrldinyl)-2-pyrimidlnamine; 

N-(4-Ethylphenyl)-6-methyl-4(6-methyl-3-pyrjdinyl)-2-pyrimldin-amine; 

N-(4-Ethylphenyl)-4(-2-pyra2inyl)-2-pyrimidinamine; 

N-(3-Methylphenyl)-4-(2-pyrazinyl)-2-pyrimidinamine; 

N-1-Naphthalenyl-4-(4-pyridinyl)-2-pyrimjdinamine; 

N-1-Naphthalenyl-4-(2-pyridinyl)-2-pyrimldinamine; 

N-Cyclopentyl-4-(2-pyrldlnyl)-2-pyrimidinamine: 

N-Phenyl-4-(4-quinolinyl)-2-primidinamine; 

N-Phenyl-4-(1H-pyrrol-2-yl)-2-pyrimidinamine; 

N-(3-Methylphenyl)-4-(1H-pyiTol-2-yl)-2-pyrimidinam!ne; 

N,N-Dimethyl-N'-[4-(3-methyl-2-thienyl)-2-primidlnyl]-1 ,4-benzenediamine; 

N-[4-(2-Pyrldinyl)-2-pyrimidinyl]-1H-benzimidazol-2-amlne: 

N-[4-(2-Furanyl)-2-pyrimidinyll-1H-benzimldazol-2-amine; 

N-(3-Methoxyphenyl)-4-(3-methyl-2-thienyl)-2-pyrimldinamlne; 



PatentansprOche 



PatentansprUchefUrfblgende Vertragsstaaten : AT-BE-CH-DE-FR-GB-IT-LI-NL-SE 

1 . Verbindung, die aus der Gruppe ausgewahit ist, die aus denjenigen der Fomnel: 



besteht, in der Wasserstoff, (C^-C3)-Alkyl, -COCO2C2H5 Oder N,N-Dimethylaminoethyl ist; R2 mono- oder po- 
lysubstltuiertes Phenyl ist, worin die Substituenten (C^-Ce)-Alkyl, (C^-C3)-Alkoxy, Chlor, Brom, Trifluonmethyl, Hy- 
droxy, Phenyl, Amino, (Ci-C3)-Monoallcylamino, (Ci-C3)-Diall<ylamino, (Ci-C3)-Alkylkcto, Propenyloxy, Carboxyl, 
Oxyessigsaure, Oxyessigsaureethylester, Sulfanilamide, N,N-(C^-C3)-Oiatkylsulfanilamido, N-I^ethytpiperazinyl, 
Piperidinyl, IH-lmidazoM-yl, 1H-Triazol-1-yl. lH-Benzlmidazol-2-yl, 1-Naphthyl. Cyclopentyl. 3,4-Dimethylbenzyl 
Oder Einheiten der Formein: 



R5. 




H — R2 




R3 
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op R 





-CCH^)m-R-, -X-(CH^)m-R-7 und -X-CH 



;h-ch. 



NHCH 




N-R, 



8 



sind, worin R (Ci-C3)-Alkyl ist, X Sauerstoff (-0-) oder Schwefel (-S-) ist, m 1 - 3 ist, n 2 oder 3 ist, Rg Wasserstoff, 
(0^-03)- A Iky I, (Ci-C3)-Alkoxy, Chlor, Brom, lod oderTrifluormethyl ist, Ry 1 H-lmidazol-1 -yl oder Morpholino ist und 
(Ci-C3)-Alkyl, Phenyl oder monosubstitulertes Phenyl ist, worin die Substituenten (C^-C3)-Alkyl, Halogen oder 
Trifluormethyl sind; R3 2-Pyridlnyl, 3-Pyrldlnyl, 4-Pyridlnyl, 2-Methyl-3-pyrldinyl, 6-Methyl-3-pyridlnyl, 2-Furanyl, 
5-Methyl-2-furanyl, 2,5-Dimethyl-3-furanyl, 2-Thtenyl, 3-Thienyl, 5-Methyl-2-thlenyl, 2-Phenothia2inyl, 2-Pyrazinyl, 
2-Ben20furanyl, 2-(Pyridin-N-oxid), 3-(Pyrldln-N-oxld), 4-(Pyrldln-N-oxld), 1H-lndol-2-yl, 1 H-lndol-3-yl, 1 -Methyl- 
1 H-pyrrol-2-yl, 4-Chinolinyl, 4«Pyridinylnnethyliodid, Dimethylaminophenyl oder N-Acetyl-N-methylaminophenyl Ist; 
R4. Wasserstoff oder (C^-C3)-Alkyl ist; und R5 Wasserstoff oder (Ci-C3)-Alkyl 1st; und die phannakologisch an- 
nehmbaren Saureaddltlonssaize derselben, mit der Ma3gabe, dass wenn R^ fur Wasserstoff , R2 fur 4-Methylphe- 
nyl, R4 fur Wasserstoff, und Rsfur Methyl steht, dann ist R3 kein 2-Furanyl. 

2. Verbindung nach Anspruch 1 : N-[3-(1 H-lmidazol-1 -yl)phenyl]-4-(4-pyridinyl)-2-pyrimidinannin. 

3. Verbindung nach Anspruch 1 : N-[3-(1 H-lmidazol-1 -yl)phenyl]-4-(2-pyridlnyl)-2-pyrimidinamin. 

4. Verbindung nach Anspruch 1 : N,N-Dimethyl-N'-[4-methyl-6-(4-pyridinyl)-2-pyrimidlnyll-1 ,4-ben2oldiamin. 

5. Verbindung nach Anspruch 1 : N'-[4-(2-Furanyl)-5-nriethyl-2-pyrimidjnyl]-N,N-dimethyl-1 ,4-ben2oldiamin. 

6. Verbindung nach Anspruch 1 : N-[4-(Dimethylamino)phenyl]-4-(4-pyridlnyl)-2-pyrimidlnamin. 

7. Verbindung nach Anspruch 1 : 4-(2-Furanyl)-N-(3-methylphenyl)-2-pyrimidinamin. 

8. Verbindung nach Anspruch 1 : N,N-Dimethyl-N'-[4-(4-pyridinyl)-2-pyrimldinyl]-1 ,3-ben2oldiaminsulfat. 

9. Verbindung nach- Anspruch 1 : N-[4-[2-{Diethytamino)-ethoxy]phenyl]-4-(4-pyridinyl)-2-pyrimidinamln. 

10. Verbindung nach Anspruch 1: 4-(1H-lndol-3-yl)-N-phenyl-2-pyrimldinamin. 

11. Verbindung nach Anspruch 1: N-(4-Ethylphenyi)-4-(4-pyridinyl)-2-pyrimldinamin. 

12. Verbindung nach Anspruch 1: N.N-Dimethyl-N'-(4-(3-pyridinyl)-2-pyrimidinyl]-1,4-benzoldiamintrihydrochlorid. 
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13. Verblndung nach Anspruch 1: N^4-(1H-lmldazol-1-yl)phenyll-4-(3-pyrldinyl)-2i)yrimidinamin. 

14. Verbindung nach Anspruch 1: N-[4-(4-Methyl-1-pipera2inyl)phenyl]-4-(3-pyridinyl)-2-pyrimidinamin. 

15. Verblndung nach Anspruch 1: N-(3-MethyIphenyl)-4-(4-pyrldinyl)-2-pyrimidinamin. 

16. Substanz-Zusammensetzung in Einheitsdosierungsfoim, umfassend ungefahrS mg bis ungefahr 1500 mg einer 
Verbindung nach Anspruch 1 zusannmen mit einem pharmazeutisch annehmbaren TrSger. 

17. Verfahren zur Herstellung einer Verbindung der Fonnel: 




in der R^, Rg, R3, R4 und R5 wie in Anspruch 1 definiert sind, umfassend das Kondensieren eines Alkanoylhete- 
roaryl-Derivats der Fomael: 

O 

in der R3 und R4 wie vorstehend definiert sind, mit einem N,N-Di(niederall<yl)fonnamid Oder Acetamiddi(niederal- 
kyl)-acetal uber 4 - 24 Stunden bel 50 - 150*'C, urn ein 3-Di(niederall<yl)aminoacrylophenon der Formel: 

II I n 
R3-C-c=c-N (niederalkyl) 2 

bereitzustellen, das dann mit einem substrtuierten Phenytquanidin der Forniet: 




in der R^ und Rg wie vorstehend definiert sind, in einem Inerten organischen Ldsungsmlttel 6 - 48 Stunden bel der 
RuckflufBtemperatur cyclisiert wird. 
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18. Verbindung nach Anspnich 1 . woiin die Verbindung ist: 

N-(4-Ethylphenyl)-4-{6-methyl-3-pyridinyl)-2-pyrimidinamin; 

N-(4-Ethylphenyl)-6-methyl-4-(6-methyl-3-pyridinyl)-2-pyrimidinaniin; 

N-(4-Ethylphenyl)-4-(2-pyrazlnyl)-2-pyrimidinamin; 

N-(3-Methylphenyl)-4-(2-pyra2inyl)-2-pyr{mldinamin; 

N-1-Naphthalinyl-4-(4-pyridinyl)-2-pyrimidinamin; 

N-1-Naphthallnyl-4-(2-pyridinyl)-2-pyrimidlnamln; 

N-Cyclopentyl'4-(2-pyridinyl)-2-pyrimidinamin; 

N-Phenyl-4-(4-chlnolinyI)-2-pyrimldinamin: 

N- Pheny)-4-( 1 H-py rrol-2-yl)-2-pyrlmidinaml n ; 

N-(3-Methylphenyl)-4-(1 H-pyrro)-2-yl)-2-pyrimidinamin ; 

N,N-Dimethyl-N'-[4-(3-methyl-2-thlenyl)-2-pyrimidlnyl]-1,4-benzoldiamin; 

N-[4-(2-Pyridinyl)-2-pyrimidinyl]-1H-ben2imida2ol-2-amin: 

N-[4-(2-Furanyl)-2-pyrimidinyl]-1 H-benzimidazol-2-amin; Oder 

N-(3-Methoxyphenyl)-4-(3-methyl-2-thienyl)-2-pyrimidinamin. 

19. Verwendung einer Verbindung, die aus der Gruppe ausgewahit ist, die aus derjenigen der Fomriel 




besteht, in der Wasserstoff, {C^-C3)-Alkyl, -COCOgCgHg oder N,N-Dimethylaminoethyl ist; Rg mono- Oder po- 
lysubstituiertes Phenyl ist, worin die Substituenten (C^-C5)-Alkyl, (Ci-C3)-AII<oxy, chlor, Brom, Trifluormethyl, Hy- 
droxy, Phenyl, Amino. (C^-C3)-Monoall<ylamino, (C^-C3)-Dialkyiamino, (C^-C3)-Alkylketo, Propenyloxy, Carboxyl, 
Oxyessigsaure, Oxyessigsaureethylester, Sulfanilannido, N,N-(Ci-C3)-Dlalkyisulfanllannido, N-Methylpiperazinyl, 
Piperidinyl, IH-lmidazol-l-yl, 1H-Trla2oI-1-yl, 1 H-Ben2imidazol-2-yl, 1-Naphthyl, Cyclopentyl, 3,4-Dimethylbenzyl 
Oder Einheiten der Fonnein; 
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sind, worin R (C^-C3)-Alkyl ist, X Sauerstoff (-0-) Oder Schwetel (-S-) ist, m 1 - 3 ist, n 2 oder 3 ist, Re Wasserstoff, 

(Ci-C3)-All<yl, (C^-C3)-Alkoxy, Chlor, Brom, lododerTrifluormethyl ist, 1H-lmida2ol-1-yloderMorphollno ist und 
Rs (^rCsVAIkyl, Phenyl oder nnonosubstituiertes Phenyl Ist, worin die Substituenten (C^-Cgj-AIkyl, Halogen oder 
Trifluormethyl sind; R3 2-Pyridinyl, 3-Pyridinyl, 4-Pyridinyl, 2-Methyl-3-pyridinyl, 6-Methyl-3-pyridinyl, 2-Furanyl, 
5-Methyl-2-furanyl, 2,5-Dlmethyl-3-furanyl, 2-Thienyl, 3-Thienyl, 5-Methyl-2-thienyl, 2-Phenothlazinyl, 2-Pyrazinyl, 
2-Ben2ofuranyl, 2-(Pyridln-N-oxld), 3-(Pyrldln-N-oxld), 4-(Pyridln-N-oxid), 1 H-lndol-2-yl, 1H-lndol-3-yl, 1-Methyl- 
1H-pyrrol-2-yl, 4-Chinolinyl, 4-Pyridinylmethyliodid, Dimethylaminophenyl oderN-Acetyl-N-methytaminophenyl ist; 
R4 Wasserstoff oder (Ci-C3)-Alkyl ist; und R5 Wasserstoff Oder (C^-C3)-Alkyl ist; und die pharmakologisch an- 
nehnnbaren Saureadditionssaize derselben, zur Herstellung eines Medikannents zur Behandlung von Asthma, Al- 
terien, Entzundungen und Diabetes bei Saugern. 



PatentansprQche fUr fblgende Vertragsstaaten : ES und GR 

1 . Verfahren zur Herstellung einer Verbindung der Fonnel: 



in der R^ Wasserstoff, (Ci-C3)-Alkyl, -COCO2C2H5 oder N,N-Dimethylaminoethyl ist; R2 mono- oder potysubsti- 
luiertes Phenyl ist, worin die Substituenten (Ci-C6)-Alkyl, (C.,-C3)-Alkoxy, Chlor, Brom, Trifluomriethyl, Hydroxy, 
Phenyl, Amino, {Ci-C3)-Monoalkylamino1 (C^-C3)-Dialkylamino, (Ci-C3)-Alkylketo, Propenyloxy, Carboxyl, Oxy- 
essigsaure, Oxyessigsaureethylester, Sulfanilamldo, N,N-(C^-C3)-Dialkylsulfanilamido, N-Methylpiperazinyl, 
PIperidinyl, 1H-lmldazol-1-yl, 1H-Triazol-1-yl, 1 H-Benzlmidazol-2-yl, 1-Naphthyl, Cyclopentyl, 3,4-Dlmethylbenzyl 
Oder Einheiten der Fomneln: 




R3 
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0 jIHCHO N-OH g-OCHg. 

-C-NH-(CH2)n-Nv^ . -CH-CH3 , -C-CH- , -C-CH3 



•CH-CH,, - 



3, -»,cH,i<; , 



q 

•(CH2)m-R^, -X-(CH2)ni-R^ und -X-CH2-C-J! N-Rg 



sind, worin R (C^-C3)-AI)cyl ist, X Sauerstroff (-0-) Oder Schwefet (-S-) ist, m 1 - 3 ist, n 2 oder 3 ist, R3 Wasserstoff , 
(C^-CsVAIkyl, (C^-Ca) -Alkoxy, Chlor, Brom, lod oder Trifluormethyl ist, R7 1H-lmidazol-1-yl Oder Morpholino ist 
und Rg (Ci-C3)-Atkyl, Phenyl oder monosubstituiertes Phenyl ist, worin die Substituenten (C^-C3)-Allcyl, Halogen 
Oder Trifluormethyl sind; 

R3 2-Pyridinyl, 3-Pyridinyl, 4-Pyridinyl, 2-Methyl-3-pyridinyl, 6-Methyl-3-pyrldinyl, 2-Furanyl, 5-Methyl-2-furanyl, 
2,5-Dimethyl-3-furanyl, 2-Thienyl, 3-Thienyl, 5-Methyl-2-thienyl, 2-Phenothia2inyl, 2-Pyra2inyl, 2-Ben2ofuranyl, 
2-{Pyridln-N-oxld), 3-{Pyridin-N-oxld). 4-(Pyrldin-N-oxid), 1H-lndol-2-yl, 1H-lndol-3-yl, 1 -MethyI-1 H-pyrrol-2-yl. 
4-Chinolinyl, 4-Pyridiny!methyliodid, DImethylaminophenyl oder N-Acetyl-N-methylamlnophenyl ist; R4 Wasser- 
stoff Oder (Ci-C3)-Alkyl ist; und R5 Wasserstoff oder (Ci-C3)-Alkyl ist; und der pharmakologisch annehmbaren 
Saureadditionssaize derselben, mit der MaBgabe, dass wenn R-| fur Wasserstoff, R2 fur 4-Methylphenyl, R4 fur 
Wasserstoff, und R5 fur Methyl steht, dann ist R3 kein 2-Furanyl wobei das Verfahren umfaBt: 
das Kondensleren eines Alkanoylheteroaryl-Derlvats der Fomnel: 



R3-C-CH2-R4 



in der R3 und R4 wie vorstehend definiert sind, nnit einem N,N-Di(nlederalkyl)formamid oder Acetamiddi(niederal- 
kyl)-acetai uber4 - 24 Stunden bei 50 - ISO^'C, urn ein 3-Oi(niederalkyl)anninoacrylophenon der Formel: 



II |4 |3 
R -C-C==C-K (niederal3cyl)2 



bereltzustellen, das dann mit einem substituierten Phenylguanidin der Fomnel: 
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KN 




\ 

c 

/ 



c 



N 



/ 

\ 




in der und R2 wie vorstehend deftniert sind, in einem inerten organischen Ldsungsnnittel 6 - 48 Stunden bei der 
RuckfluRtemperatur cyclisiert wird. 

2. Verfahren nach Anspruch 1 zum Herstellen von N-[3-(1H-lmida2ol-1-yl)phenyl]-4-(4-pyridinyl)-2-pyrimidinamin. 

3. Verfahren nach Anspruch 1 zum Herstellen von N-[3-(1H-lmidazol-1-yl)phenyl)-4-(2-pyridtnyl)-2-pyrimidinamin. 

4. Verfahren nach Anspruch 1 zum Herstellen von N,N-Dimethyl-N'-[4-methyl-6-(4-pyridinyl)-2-pyrimldinyl]-1 ,4-ben- 
zoldiamin. 

5. Verfahren nach Anspruch 1 zum Herstellen von N*-[4-(2-Furanyl)-5-methyl-2-pyrimidinyl]-N,N-dlmethyt-1 ,4-ben- 
zoldiamin. 

6. Verfahren nach Anspruch 1 zum Herstellen von N-[4-(Dinnethylamino)phenyl]-4-(4-pyridinyl)-2-pyrimidinamin. 

7. Verfahren nach Anspruch 1 zum Herstellen von 4-{2-Furanyl)-N-(3-methyIphenyl)-2-pyrimidinamin. 

8. Verfahren nach Anspmch 1 zum Herstellen von N,N-Dimethyl-N'-[4-{4-pyridlnyl)-2-pyrlmidinyll-1 ,3-benzoldiamin- 

sulfat. 

9. Verfahren nach Anspruch 1 zum Herstellen von N-[4-[2-(Diethylamino)ethoxy]phenyl]-4-(4-pyrldinyl)-2-pyrimid}- 
namin. 

10. Verfahren nach Anspruch 1 zum Herstellen von 4-(1H-lndol-3-yl)-N-phenyl-2-pyrimidinamin. 

11. Verfahren nach Anspruch 1 zum Herstellen von N-(4*Ethylphenyl)-4-(4-pyridinyl)-2-pyrimidinamin. 

12. Verfahren nach Anspruch 1 zum Herstellen von N,N-DlmethyI-N'-[4-(3-pyridinyl)-2-pyrimldinyl]-1,4-benzoldiamin- 

trihydrochlorid. 

13. Verfahren nach Anspruch 1 zum Herstellen von N-[4-(1H-lmidazol-1-yl)phenyl]-4-(3-pyridinyl)-2-pyrimidinamin. 

14. Verfahren nach Anspruch 1 zum Herstellen von N*[4-(4-Methyl-1-piperazinyl)phenyl]-4'(3-pyridinyl)-2-pyrimidi- 

namin. 

15. Verfahren nach Anspruch 1 zum Herstellen von N-(3-Methylphenyl)-4-(4-pyridinyl)-2-pyrimidinamln. 

16. Verfahren nach Anspruch 1 , das die folgenden Verbtndungen erzeugt: 

N-(4-Ethylphenyl)-4-(6-methyl-3-pyrldinyl)-2-pyrimidinamin; 
N-(4-Ethylphenyl)-6-methyl-4-(6-methyl-3-pyrldinyl)-2-pyrimidinamin; 
N-(4-Ethylphenyl)-4-(2-pyrazlnyl)-2-pyrimidinamin; 
N-(3-Methylphenyl)-4-(2-pyrazinyl)-2-pyrimidinamin; 
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N-1-Naphthalmyl-4-(4-pyriclinyl)-2-pyrimidlnamln; 

N-1-NaphthalinyM-(2-pyridinyl)-2-pyrimtdinamin: 

N-CyclopentyM-(2-pyridinyl)-2i3yrlmidlnamin; 

N-Phenyl-4-(4-chinollnyl)-2-pyrimidinamin; 

N-Phenyl-4-(1H-pyrrol-2-yl)-2-pyrimidinamin; 

N-(3-Methylphenyl)-4-(1 H-pyrrol-2-yl)-3-pyrimldinamln; 

N,N-Dimethyl-N'-[4-(3-methyl-2-thienyl)-2-pyrirnidinyl]-1,4-benzoldiamin; 

N-[4-(2-Pyridtnyl)-2-pyrimidinyl]-1H-benzimjdazol-2-amln; 

N-[4-(2-Furanyl)-2-Pyrimidinyl]-1H-benzlmidazol-2-amin; 

N-(3-Methoxyphenyl)-4-(3-methyl-2-thienyl)-2-pyrimtdinamin. 



Revendications 

1 . Un compost choist dans la ctasse form6e par ceux de formula : 




ou est un atome d'hydrogene, un groupe alkyle en C^-Cg, -COCOgCgHg ou /V,A/-dimethylaminoethyle ; Rg est 
un groupe ph6nyle mono- ou polysubstitu^ dans lequel les substituants sont des groupes alkyle en C^-Cg, alcoxy 
en C^-C3, chloro, bromo, trlfluoronn^thyle, hydroxyle, ph^nyle, amino, mono-(alkyle en C^-C3)amino, dl(alkyle en 
C^-C3)amlno, (alkyle en Ci-C3)c6to, prop§nyloxy, carboxyle, acide oxyac§tique, ester ethylique d'aclde oxyaceti- 
que, sulfanilamide, /S/,A^di(alkyle en C^-C3)sulfanilamldo, W-m6thylpip6ra2lnyle, pip6rldlnyle, 1H-lmldazol-1-yle, 
1H-triazoM-yl, 1 H-benzlmldazol-2-yle, 1-naphtyle, cydopentyle, 3,4-dim6thylbenzyle ou des groupements de 
formula : 



H U / 

R 



"^6 

ou R est un groupe alkyle en OyC^, X est un atome d'oxyg^ne (-0-) ou de soufre (-S-), m est de 1 d 3, n est 2 ou 
3. Rg est un atome d'hydrogdne, un groupe atkyle en 0^-0^, alcoxy en OyO^, chloro, bromo, iodo ou triftuoromd- 
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thyle, Ry est un groupe 1 Aflmidazol-l-yle ou morpholino et Rg est un groupe alkyle en CyC^, ph6nyle ou ph6nyle 
monosubstitu6 dont les substituants sont des groupes alxyle en C^C^, halog§no ou trifluorom6thyle ; R3 est un 
groupe 2-pyridinyle, 3-pyridinyle, 4-pyridlnyle, 2-m6thyl-3-pyridlnyle, 6-m6thyl-3-pyrldinyle, 2-furanyle, 5-methyl- 
2-furanyle, 2,5-dlm6thyl-3-furanyIe. 2-thl6nyle, 3-thi6nyle, 5-m6thyl-2-thl6nyle, 2-ph6nothia2iny(e, 2-pyra2lnyle. 
2-benzofuranyle, 2-(Af-oxyde de pyridine), 3-(A/-oxyde de pyridine), 4-(W-oxyde de pyridine), 1 H-indol-2-yle, 1H- 
indol-3-yle, 1 -m6thyl-1 H-pyrrol-2-yle, 4-qulnolyle, iodure de 4-(N-methyl) pyrldinyle dim6thylaminophenyle ou 
acetyl- A/-m6thylaminoph6nyle ; R4 est un atome d'hydrog^ne ou un groupe alkyle en C1-C3 ; et R5 est un atome 
d'hydrogdne ou un groupe alkyle en CyO^ ; et leurs sets d'addition d'aclde phannacologiquement acceptables. 
avec comme condition que, si R^ est un atome d'hydrog&ne, R2 est un groupe 4-m6thylphenyte, R4 un atome 
d'hydrogdne et R5 est un groupe m6thyle, alors R3 est autre qu'un groupe 2-furanyle. 

2. Le compos6 selon la revendrcatlon 1 : la A/-[3-(1 H-imidazol-1-yl)ph6nyl]-4-(4-pyridlnyl)-2-pyrlmidinamine. 

3. Le compose seion la revendteation 1 : la A/-[3-(1 Af imida2ol-1-yl)phenyl]-4-(2-pyridinyt)-2-pyrimidinamine. 

4. Le compost selon la revendication 1 : la A(A^dimethyl-yV'-[4-methyl-6-(4-pyridinyl)-2-pyrimidinyl]-1 ,4-benzdnedia- 
mine. 

5. Le compose selon la revendication 1 : la A/-[4-(2-furanyl)-5-methyl-2-pyrimidinyl]-A/,A/-dim6thyl-1 ,4-benzenedia- 
mine. 

6. Le compos6 selon la revendication 1 : la yV-[4-(dim6thylamino)ph§nyl]-4-(4-pyrinyl)-2-pyrimidinamine. 

7. Le compos6 selon la revendication 1 : ta 4-{2-furanyl)-A/-(3-methylph6nyl)-2-pyrimidinamine, 

8. Le compose selon la revendication 1 : le sulfate de A^./V-dimethyl-W-[4-(4-pyridinyl)-2-pyrimidinyl]-1 ,3-benzfenedia- 
mine. 

9. Le compos6 selon la revendication : la A/-[4-[2-(di6thylamlno)6thoxy]ph6nyl]-4-{4-pyridlnyl)-2-pyrimidinamine. 

10. Le compost selon la revendrcatlon 1 : la 4-(1H-indol-3-yl)-A/-ph6nyl-2-pyrimidinamine. 

11. Le compose selon la revendrcatlon 1 : la A^-{4-6thylphenyl)-4-(4-pyridinyl)-2-pyrimidinamine. 

12. Le compos6 selon la revendication 1 : le triclilorhydrate de A/,Mdim6thyl-/V-[4-{3-pyridinyl)-2-pyrimidinyl]-1 ,4-ben- 
zdnediamine. 

13. Le compost selon la revendication 1 : la A^[4-(1 ^imidazol-1-yl)phenyl]-4-(3-pyridinyl)-2-pyrlmidinamine. 

14. Le compose selon la revendication 1 : la /V-[4-(4-m6thyl-1-pip6razinyl)ph6nyl]-4-{3-pyridinyl)-2-pyrimidinamine. 

15. Le compos6 selon la revendication 1 : la Af-(3-m6thylph6nyl)-4-(4-pyridinyl)-2-pyrimidinamine. 

16. Une composition de matifere sous forme d'unite posologique conprenant environ 5 mg ^ environ 1500 mg d'un 
compost de la revendication 1 en association avec un support phamnaceutiquement acceptable. 

17. un precede de production d*un compost de la fomnule : 




84 



EP0233 461 B2 



oCi R^, R2, R3, R4 et R5 sont tels que d^finis dans la revendicatton 1, qui comprend la condensation d'un d6riv6 
alcanoyl-h^t^roaryle de fomnule : 



o£j R3 et R4 sont tets que d^finls cl-dessus, avec un ac^tal de di(alkyle Inf^rieur) de A/,A^dl(alkyle inferleur)-forma- 
mide ou ac6tannide entre SO"" et 1 SO^'C pendant 4 d 24 heures pour produire une 3-dl(allcyle lnf^rieur)aminoacrylo- 
phdnone de formule : 



ou R^ et R2 sont tels que d^finls d-dessus, dans un solvant organique inerte k la temperature de reflux pendant 
6 6 48 heures. 

18. Un compost selon la revendlcatlon 1 , dans lequel le compost est : 

la A^-(4-6thylph6nyl)-4-(6-m6thyl-3-pyrldinyl)-2-pyrimidinamine ; 

la A^(4-ethylph6nyt)-6-methyl-4-(6-methyl-3-pyridinyl)-2-pyrinfildlnamine ; 

la A/-(4-6thylph6nyt)-4-(2-pyrazinyl)-2-pyrlmidlnamlne ; 

la A/-(3-m§thylph6nyt)-4-(2-pyra2inyl)-2-pyrimldinamlne ; 

la Af-1-naphtalenyl*4-(4-pyrjdinyl)-2-pyrimldinamine ; 

la A/-1-naphtal6nyl'4-(2-pyridlnyl)-2-pyrlmidinamlne ; 

la A/-cyclopentyl-4-(2-pyridinyl)-2-pyrimidjnamlne ; 

la /V-phenyl-4-(4-quinolyl)-2-pyrimidinamlne ; 

la /V-ph6nyl-4-(1 H-pyrrol-2-yl)-2-pyrlnnidinamlne ; 

la Af-(3-m§thylph6nyl)-4-(1H-pyn'Ol-2-yI)-2-pyrimidinamine ; 

la A/,W-dlmethyl-A/-[4-{3-m§thyl-2-thl6nyl)-2-pyrimidinyl]-1 ,4-benzfenedlamlne ; 

la A/-[4-(2-pyrldlnyl)-2-pynmldlnyl]-1H-benzimlda2ole-2-amine ; 

la A^[4-{2-furanyl)-2-pyrimldinyl]-1H-benzlmjdazole-2-amine ; 

la /V-(3-m6thoxyph6nyl)-4-(3-methyl-2-thl6nyl)-2-pyrimldlnamine ; 

la /V-[4-(2-furanyl)-2-pyrinriidinyl]-1H-benzimida20le-2-amine ; ou 

la AA(3-m6thoxyph6nyl)-4-(3-m6thyl-2-thienyl)-2-pyrimldlnamme. 

19. Utilisation d'un compost choisi dans la classe fomi^e par ceux de fomiule : 



0 . 
11. 




qui est ensuite cyclis^e avec une phdnylguanidlne substitute de formule : 
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• ft3 

ou est un atome d'hydrogdne, un groupe alkyle en CyC^, -COCOgCgHg ou A/,W-dim6thylmamlno6thyle ; 
R2 est un groupe phdnyle mono- ou polysubstitu6 dans iequet les substituants sont des groupes alkyle en C^-Cg, 
alcoxy en CyC^, chloro, bromo, trifluorom6thy!e, hydroxyle, ph6nyle, amino, mono-(alkyle en C^-Csjamlno, di 
(alkyle en C^-C3)amlno. (alkyle en C^-C3)c6to. propenyloxy, carboxyle, aclde oxyacetlque, ester ^thylique d'acide 
oxyac6tique,sutfanilamldo. A/,A^di(alkyle en Ci-C3)sulfanllamido. Af-m6thylpip6razlnyle, pip6ridlnyle, 1 H-imidazol- 
1-yle, 1 H-trlazol-1-yl, 1H-benzimidazol-2-yle, 1-naphtyle, cyclopentyle, 3,4-dlm6thyIbenzyle ou des groupements 
de fomiule : 




ou R est un groupe alkyle en CyC^, X est un atome d'oxygfene (-0-) ou de soufre (-S-), m est de 1 & 3, n est 2 ou 
3, Rg est un atome d'hydrogene, un groupe alkyle en CyC^, alcoxy en CyC^, chloro, bromo, lodo ou trlfluorome- 
thyle, R7 est un groupe 1 H-tmldazol-1-yle ou morpholino et Rg est un groupe alkyle en 0^-03, phenyle ou phenyle 
monosubstitu6 dont les substituants sont des groupes alkyle en CyC^, halog6no ou trlfluorom^thyle ; R3 est un 
groupe 2-pyridinyle, 3-pyridinyle, 4-pyridinyle, 2-m6thyl-3-pyridjny!e, 6-methyl-3-pyridlnyle, 2-furanyle, 5-methyl- 
2-furanyle, 2,5-dim6thyl-3-furanyle, 2-thienyle, 3-thi6nyle, 5-m6thyl-2-thi6nyle, 2-phenothia2inyle, 2-pyra2inyle, 
2-benzofuranyle, 2-(A/-oxyde de pyridine), 3-(A/-oxyde de pyridine), 4-(/\/-oxyde de pyridine)-, 1 H-indol-2-yle, 1H- 
lndol-3-yle, 1 -m6thyl-1 H-pyrrol-2-yle, 4-qulnolyle, iodure de 4-(N-m6thyl) pyridinyle dim6thylaminoph6nyle ou N- 
acetyl- A^mdthylamtnophenyle ; R4 est un atome d*hydrog&ne ou un groupe alkyle en 0^-03 ; et R5 est un atome 
d'hydrogene ou un groupe alkyte en C1-C3 ; et leurs sels d'addition d'acide phamiacotogiquement acceptables. 
pour la preparation d'un medicament pour le traitement de Tasthme, de diabetes, d'inflammations ou de maladies 
allergiques. chez un mammifere. 



Revendlcations pour les Etats contractants sulvants : ES, GR 
1 . Proc6d6 pour la preparation d'un compose de fonnule : 
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1: 



R4 



R3 




oij est un atome d'hydrogfene, un groupe alkyle en C^-C^, -COCO2C2H5 ou A/,/V-dim6thylamino6thyle , Rg est 
un groupe phdnyle mono- ou polysubstitu6 dans lequel les substituants sont des groupes alkyle en CyC^, alcoxy 
en C<|-C3. chtoro, bromo. trifluoronn^thyte, hydroxyie, phenyie, amino, mono-(alkyle en C^-C3)amino, di(alkyle en 
15 Ci-C3)amino, (alkyle en C^-Cajc^to, prop6nyloxy, carboxyle, acide oxyacdtique, ester ^thyllque d'aclde oxyac^ti- 
que, sulfanllamido, /V,A/-di(alkyle en C^-C3)sulfanllamldo, A/-m6thylpip6razinyle, pip§rldlnyle, 1H-imjdazol-1-yle, 
1/+tria20l-1-yl, 1 H-benzimidazol-2-yle, 1-naphtyle, cyclopentyle, 3,4-dlm6thylbenzyle ou des groupements de 
fomiule : 



O O . 



0 Jl ^CHO H-OH 




ou R est un groupe alkyle en C1-C3, X est un atome d'oxygdne (-0-) ou de soufre (-S-), m est de 1 ^ 3, n est 2 ou 
40 3, Rg est un atome d'hydrogene, un groupe alkyle en C1-C3, alcoxy en C1-C3, chloro, bromo, lodo ou trifluorom6- 

thyie, R7 est un groupe 1 H-imidazol-1-yle ou morpholino et Rs est un groupe alkyle en 0^-03, ph^nyle ou phdnyle 
monosubstltu^ dont les substituants sont des groupes alkyle en C^-C^* h^log^no ou trifluorom^thyle ; R3 est un 
groupe 2-pyridlny!e, 3-pyridinyle, 4-pyridinyle, 2-methyl-3-pyrldinyle, 6-m§thyl-3-pyridinyle, 2-furanyle, 5-methyl- 
2-furanyle, 2,5-dim§thyl-3-furanyle, 2-thi6nyle, 3-thienyle, 5-m6thyl-2-thl6nyle, 2-ph6nothiazinyle, 2-pyrazlnyle, 
45 2-benzofluranyle, 2-(A/-oxyde de pyridine), 3-(A/-oxyde de pyridine), 4-(A/-oxyde de pyridine), 1H-indol-2-yle, 1H- 

indol-3-yle, 1 -m6thyl-1 H-pyrrol-2-yle, 4-qulnolyle, lodure de 4-(N-m6thyl) pyridinyle dim^thylaminoph^nyte ou N- 
ac6tyl-A^m6thylamtnoph6nyle ; R4 est un atome d'hydrog6ne ou un groupe alkyle en 0^-03 ; et R5 est un atome 
d'hydrogene ou un groupe alkyle en CyC^ ; et leurs sels d'addition d'acide phannacologiquement acceptables, 
avec comme condition que, si R^ est un atome d'hydrogfene, R2 est un groupe 4-m6thylph6nyle, R4 est un atome 
50 d'hydrogdne et R5 est un groupe mdthyle, alors R3 est autre qu'un groupe 2-furanyl. 

ledit proc^d^ comprenant la condensation d'un derive aicanoyl-hdt^roaryle de fomnule : 

O 
0 

55 Rj-C-CHj-B.^ 

oCi R3 et R4 sont tels que d^finis ci-dessus, avec un ac^tal de di(alkyle inf^rieur) de /V,A^di(a(kyle infdrieur)- 
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formamide ou ac6tamide entre 50** et ISO^'C pendant 4 d 24 heures pour produire une 3-di(alkyle inf6rieur)ami- 
noacrytoph^none de fomiule : 



ou et R2 sont tels que definis ci-dessus, dans un soivant organique inerte k la temperature de reflux pendant 
6 ^ 48 heures. 

2. Proc6dd selon la revendicatlon 1 pour la preparation de la N-[3-(1 H-lmldazol-1 -yl)Ph6nyl]-4-(4-pyridinyl)-2-pyriml- 
dinamine. 

3. Precede selon la revendicatlon 1 pour la preparation de la N-[3-(1 H-imidazol-l -yt)phenyl]-4-(2-pyrldinyl)-2-pyrimi> 
dinamine. 

4. Precede selon la revendicatlon 1 pour la preparation de la N,N-dimethyl-N'-[4-methyl-6-(4-pyridinyl)-2-pyrimidinyl]- 

1 ,4-benzenedlamine. 

5. Precede selon la revendicatlon 1 pour la preparation de la N'-[4-{2-furanyl)-5-methyl-2-pyrimldinylJ-N,N-dimethyl- 
1 ,4-benzenediamine. 

6. Precede selon la revendicatlon 1 pour la preparation de la N-[4-{dimethylamino)ph6nyl]-4-(4-pyridinyl)-2-pyrimi- 
dinamine. 

7. Precede selon la revendicatlon 1 pour la preparation de la 4-(2-furanyl)-N-(3-methylphenyl)-2-pyrimldinamine. 

8. Precede selon la revendicatlon 1 pour la preparation du sulfate de N,N-dimethyl-N'-[4-(4-pyridinyl)-2-pyrimidinyll- 
1,3-benzenediamine. 

9. Precede selon la revendicatlon 1 pour la preparation de la N-[4-[2-(diethylamino)ethoxy]phenyl]-4-(4-pyridinyl)- 
2-pyrimidinamine. 

10. Procede selon la revendicatlon 1 pour la preparation de la 4-(1H-indol-3-yl)-N*phenyl-2-pyrimidinamine. 

11. Precede selon la revendicatlon 1 pour la preparation de la N-(4(ethylphenyl)-4'(4-pyridinyl)-2-pyrimldinamtne. 

12. Precede selen la revendicatlon 1 pour la preparation du trichlortiydrate de N,N-djmeihyl-N'-[4-(3-pyridinyl)-2-pyri- 
mldinyl]-1 ,4-benzenediamine. 

1 3. Precede selon la revendicatlon 1 pour la preparation de la N-[4-(1 H-imidazol-1 -yl)phenyl]-4-(3-pyrldinyl)-2-pyrimi- 
dinamine. 




qui est ensuite cyclisee avec une phenylguanidine substituee de fomnule : 
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14. Proc6d6 selon la revendication 1 pour la preparation de la N-(4-(4-m6thyl-1-pipdrazlnyl)ph6nyl]-4-(3-pyridinyl)- 
2-pynmidinamine. 

15. Proc6d6 selon la revendication 1 pour la preparation de la N-(3-nnethylphenyl)-4-(4-pyridinyl)-2-pyrimidinamine. 

16. Procddi selon la revendication 1 pour la preparation des composes suivants : 

ta /V-(4-6thylph6nyl)-4-(6-m6thyl-3-pyridinyl)-2-pyrimidinamine ; 

la A/-(4-6thylphenyl)-6-methyl-4-(6-m6thyl-3-pyridinyl)-2-pyrimidinamine; 

la A^(4-ethyIphenyl)-4-{2-pyra2inyl)-2-pyrimidlnamine ; 

la A/-(3-m6thylph6nyl)-4-(2-pyrazinyl)-2-pyrimldinamine ; 

la /V-1-naphtal6nyl-4-(4-pyrldinyl)-2-pyrimldinamlne ; 

la -naphtal6nyl-4-(2-pyridinyl)-2-pyrlmldinamine ; 

la A^cyclopentyl-4-(2-pyrldinyl)-2-pyrimldinamine ; 

la /V-ph6nyl-4-(4-quinolyI)-2-pyrinrildlnamlne ; 

la AAphenyl-4-(1H-pyrroI-2-yl)-2-pyrimidinamine ; 

la A/-(3-m6thylph6nyl)-4-(1H-pyrrol-2-yl)-2-pyrimidinamine ; 

la A/,/V-dlmethyl-A/-[4-(3-methyl-2-thienyl)-2-pyrimldinyl]-1 ,4-benzenediamine ; 

la A^-[4-(2-pyridinyl)-2-pyrimidlnyl]-1 H-benzlmidazole-2-amine ; 

la Af-[4-(2-furanyl)-2-pyrlmidmyl]-1H-benzimidazoie2-amine ; 

la Af-(3-methoxyph6nyl)-4-(3-m6thyl-2-thl6nyi)-2-pyrinnidinamine. 
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